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"  OmnM  ns  ermtte  »iiiit  difina  MpientiK  et  potantue  terio,  diritue  feliciUtig 
hnniMic : — ai  huiim  um  Ixmitiu  Cre&tons ;  ei  palohritndine  lapaniia  Domini ; 
ex  owonomii  m  oonMrrtttiotK^  prapoitime,  nnoratitme,  potaUia  m^estatu 
«liu»t.  Buam  Etaque  indagatdo  ab  hominibui  nta  relieti*  nmper  astunftta ; 
i  TcrA  emditia  et  npientibua  leniper  eioutta ;  mali  dootis  et  bsrbaris  semper 
inimua  bat." — LuiiwirB. 

"  Quel  que  soit  le  prindpe  de  la  vie  animale,  il  ne  laut  qu'ouTrir  lei  yaa,  pour 
Toir  qo'elle  eat  le  <dief-d'«sune  de  la  Toute-puinnoa,  et  U  but  auqud  ae  rappor- 
tent  tODtM  na  opAntlotu." — BiccxHEa,  ThioHa  d*  %«Ui)u  Jiamal,  Lejden, 
1767. 

Tht  ay  Ijan  powen 

0tN7  our  munmoiu ;  from  their  daepeat  deU« 

The  Dryada  come,  and  tbrow  their  garlasdi  wild 

And  odorous  branchea  a(  our  feet ;  the  NTmplu 

That  preea  with  nimtila  Htap  the  mountMiD'thjme 

And  purple  heatfa-flower  ooms  not  erop^-haaded, 

But  aoaltar  round  tan  HiouBuid  forma  minnt* 

Of  relvet  moaa  or  lichen,  toni  from  rook 

Or  rifted  oak  or  carem  deep :  the  Naiads  too 

Quit  tlinr  lovad  natdve  stmun,  from  whoaa  smooth  Cm* 

l^Mj  crop  the  Ulj,  and  each  sedge  and  ruih 

That  dridu  the  rippling  tide:  the  ftoien  poles, 

Where  peril  waita  <ia  bold  adrenturer'B  tread. 

The  burning  Moda  of  Someo  and  Oayenne, 

All,  all  to  us  unlook  their  secret  stores 

And  paj  their  clieerftil  tributs. 

}.  Tatloi,  Somkh,  1818. 
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L—  dmtniutiotu  to  the  Study  of  ths  Eniomoatraca,      By 
Gbobge  Stbwabdson  Brady,  C.M.Z.S.  &c. 

No.  VIL  A  List  ^ike  Nonparasitic  Marine  Oop^oda  of  the 
North-east  Coast  of  England. 
[PUtoa  IL-VL] 
The  fblloving  list,  tLoaeh  embraciDg  all  the  species  at  pre- 
Bent  known  to  me  as  innabitiit?  the  above-named  dlatrict, 
must  he  taken  only  as  an  instalment  of  what  an  exhaustive 
soirej  would  no  doubt  reveal.  The  examination  of  these 
little  creatotes  is  exceedingly  tedious  and  laborious,  the  points 
of  difierence  being  often  ondistin^aiBhahle  except  with  tolera- 
bly high  microscopic  powers.  Thus  a  very  small  gathering, 
if  it  contain  any  great  variety  of  species,  wiU  often  occupy 
many  hours  in  its  examination. 

By  far  the  greater  number  of  species  here  noted,  or  described 
by  foreign  authors,  are  &ee-swimming  animals ;  some  have  a 
special  predilection  for  the  fionds  of  Fnci,  and  others  for 
muddy  localities  or  the  bed  of  the  sea ;  but  little  is  yet  known 
of  the  ground-inhabiting  forms,  and  among  them  there  remains 
doabtless  a  rich  harvest  for  future  collectors. 

Two  of  the  species  described  in  Baird's  '  British  Entomo- 
stiaca'  it  seems  impossible  to  identify — Camihocamptfu  S^romii 
■od  C.  minuHcomia.  The  former  name  probably  applies  to 
some  member  of  the  genua  Tkalet^iSj  tlte  latter,  perhaps, 
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to  a  Laophonte.    Neither  species  is  included  in  the  following 
list 

Fam.  Cslanida,  Dana. 

Sabfiun.  CALAjrarM,  Dana. 

Genus  Calanus,  Leach. 

iCetoiAibu,  Rouseel  de  Vwaime,Jlde  Boeck.) 

Calanua  Jtnmarchieus  (Gunner), 

M<moaJtaJmmard»iau,  Gunner,  Act.  H&fti.  (17aS),  x.  p.  17S,  f.  S0-&1. 

C^4>ehiltt»  tepUtOrimalu,  Goodor,  Edinb.  New  PhiL  Joum.  uiv.  p.  339, 

pL  6.  figs.  1-11 ;  l^iid,  Nat.  Hist  Brit.  Entom.  (1860),  p.  335,  t.  30. 
■    figs.  1,  a-jf. 
CelotAihu  htigolandieut,  CUui,  IKe  frei-leb.  Copep.  (1663),  p.  IH,  t  26. 

fig8.2-9. 

According  to  M.  Boeck  the  speciea  described  first  by  Gunner 
as  Monoculus  Jinmarchtciu  is  identical  with  the  Celochilus  hel- 
golandieaa  of  Glaus,  and  not  at  all  with  the  species  called  by 
Baird  Temora  finmarchica.  Lcach'a  genus  Calanits,  however, 
was  constituted  to  receive  Gunner's  species,  and  is  svnony- 
motts  with  the  more  recent  name  Cetochilvs,  applied  by  Bonssel 
de  Vauz^me  to  the  same  animal.  Not  having  the  opportoQity 
of  reference  to  the  original  memoirs  of  Gunner  and  Leach,  I 
must  accept  as  substantially  correct  M.  Boeck's  careful  account 
of  this  synonymy.  The  generic  name  Cetochilua  must  there- 
fore give  way  to  Calanus. 

The  present  species,  C.  finmarchic\ta,  is  generally  distributed 
all  round  the  British  coast,  being  met  witli  in  equal  abundance 
both  between  tide-marks  and  in  the  open  sea.  It  is  aaid  to 
conatitate  an  important  part  of  the  food  of  the  whale. 

Genus  Clauhia,  Boeck. 
Cltnuia  tlongt^a,  Boeck. 
Clauiia  dmgata,  Boeck,  Orenicrt  Nowes  Copep.  (1864),  p.  10. 
CUbMU  Cbmmi,  Bmdj,  Nat  fiiat.  Tmui.  N.  &  D.  (1606),  toL  i.  p.  »3, 

^  1.  figB.  1-11, 13, 

Often  taken  in  abundance,  by  the  surface-net,  in  the  open 
sea  and  in  tide-pools,  all  along  our  coast. 

Boeck's  C.  eUmffata  is  undoubtedly  the  same  species  as  that 
described  by  myself  (possibly  a  little  later,  though  I  am  not 
perfectly  sure  as  to  the  actual  date  of  publication  of  Boeck's 
monograph)  under  the  name  Calanug  Ctauni.  The  differences 
between  this  and  the  genus  Paracalanua,  Boeck  {CalantUf 
Clans),  lie  chiefly  in  the  ODe-jointed  inner  branch  of  the  firA 
foot,  and  in  the  veiy  small  or  entirely  wanting  fifUi  foot  of  the 
female.     It  is,  I  think,  open  to  doubt  whether  these  ought  to 
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be  oHisidered  of  generic  importaace ;  bat  the  separstioii  having 
been  nude,  it  seems  beet  to  adhere  to  it 

GeooB  DliS,  Lilljeborg. 

Dicu  longiremis,  Lilljeboig. 

Abtmdant  all  roond  the  British  Islands,  both  in  the  open 

sea  and  between  tide-marks ;  freqoent  also  in  brackish  water. 

Genus  Temoba,  Baird. 
1.  Temora  hngtcomia  (Mullei). 
Cgdapt  Umgioomi*,  Miiller,  EntomoBtraca  (1786),  p.  116,  L  10.  figs.  7-9. 
Ttmora ^nmarehieaj  Baird, Brit  Entom.  (18S0),  p.  328,  t  38.  figs.  1,0^; 
CUiu,  Ke  fiei-leb.  Copep.  p.  196,  t  SI.  figs.  1-11 ;   Brtdr,  Nat  HisL 
TiWB.  N.  &  D.  Tol.  L  p.  36,  pi.  1.  %  15,  ud  p].  2.  figa.  l-IO. 
Ttniora  hngieonat,  Boec^  lor.  dtp.  16. 
Di^tomHt  longioamatui,  Lnbbock. 

(Not  Moaoadut  _fittrnavkiem,  Gunner.) 
(^nunon  in  the  open  sea ;  and  between  tide-marks  perhaps 
the  most  abundant  of  all  British  species. 

2.  Temora  vehx,  Lilljeborg. 
In  the  aotnmn  months,  when  the  brackish  pools  of  salt 
inaishes  have  become  thoroughly  warmed  by  the  sun,  this 
species  occniB  in  such  situations  in  immense  profusion.  I 
have  only  on  one  or  two  occasions  met  with  a  stray  specimen 
amongst  the  weeds  on  the  sea-shore. 

Genus  IBIAB,  Boeck. 

Inat  chvipea,  Boeck. 
Liai  dnipei,  Boeck,  he.  ek.  p.  18. 

Superior  antennae  twen^-iive-jointed,  about  equ^l  in  length 
to  the  cephalothorax ;  joints  short  and  broad  at  the  base,  and 
gradoally  increasing  in  length  to  the  nineteenth,  which  is 
aboat  four  times  as  long  as  broad ;  first  fifteen  joints  of  die 
male  antennsa  bearing  each  a  single  clab-shap«d,  ciliated, 
aoditory  seta ;  hinge-joint  of  the  twen^-one-jointed  right  male 
antenna  situated  between  the  eighteenth  and  nineteenth  joints : 
^ghteenth  joint  formed  by  we  coalescence  of  the  normal 
ei^teenth  and  nineteenth ;  nineteenth  by  the  twentieth  and 
twen^-first;  twentieth  by  the  twenty-second,  twenty-third, 
and  twenty-fourth.  Mouth-organs  and  Bwimmiug-feet  as  in 
Centropagea  typicata.  Fifth  pair  of  feet  two-branched,  in  the 
.^inaZe  naving  the  inner  branch  of  one  joint  with  two  terminal 
seta,  the  outer  branch  of  three  broad  laminar  joints,  the  second 
of  which  is  piodaced  on  the  inner  margin  into  a  broad  spinous 
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procCM :  in  the  male  the  feet  are  somewhat  aimilar,  bat  the 
central  joint  is  destitute  of  the  spiiiouB  procesB,  and  the  ter- 
minal joint  of  the  outer  branch  of  one  side  is  e^nianded  into  a 
Teiy  broad  lamina,  which  is  terminated  bj  a  broad  ciliated 
seta.  Abdomen  of  the  iemale  with  foor,  «f  the  male  with  five 
segments.    L^igth,  excloaive  of  tail-setse.  ii^  of  an  inch. 

&b.  Bridlington  Bay ;  several  specimens  taken  in  the 
'towiig-net  by  lb.  E.  C  Davison.  On  weeds  in  Koandstone 
and  Clifden  Bays,  Ireland  ((?,  8.  B.). 

The  most  distinguishine  characters  of  this  fine  species  are 
the  anditoiy  sets,  with  which  the  upper  antennse  are  on  their 
basal  portions  thickly  clothed,  and  tne  broadly  laminar  con- 
struction of  the  fifth  pair  of  feet,  more  espedally  in  the  male 
sex. 

Genus  Cbnteopages,  Kr8y«r. 

(JcAMyopAor&a,  Lilljeboigi  Cakmepie,  DtaA;  Cbtqpia  (P),  Dana.) 

1.  CetUropages  typiciUy  KrOyer. 

C.  fap«eMt,KTin'er(1848),NatTidfldir,  AndenBakbe  andat  Hud,  Side  288; 

Boeck  (1861),  Oreragt  over  de  ved  NorgM  Eyster  iagttagne  Copepoder, 

p.  19. 
IMtiKmhorha  dentieomu,  Claua  (1863),  Die  frei-lebenden  Copepoden, 

p.  M  pL  3S.  flgt.  1, 3-9 ;  &adj,  Nat  Hut.  Twu.  N.  it  D.  vol  i.  p.  40, 

l0.4.fiea.l-& 

This  species  occurs  not  nncommonly  in  surface-net  gather- 
ings from  the  open  sea,  but  never  in  ^^^  g^e^t  nnmbiers,  so 
far  as  my  observation  extends.  I  accept  Boeck's  identification 
of  the  species  with  C.  typicus  of  KriJyer,  but  without  the 
opportuni^  of  myself  referring  for  verification  to  the  original 
description. 

2.  Centropagea  hamatiu  (Lilljeborg). 
2<AAy<mhorba  hamata,  LiUjeboTg  (I8S3),  De  CnuteeuB  £c.  p.  186,  t.  21. 

figs.  1-6.  7-8,  and  i  22.  9bs.  §-13 ;   Brsdv,  Nat.  Hist.  Traiu.  N.  &  D. 

(1866),  Tol.  i.  p.  89,  pL  4.  fim.  7-10. 
/.  trngaOata,  Claus  (l«t3),  Die  frei-lebenden  Copepoden,  p.  199,  t  36. 

figi.  2, 10-12. 
DuBtomtH  BateatMB,  Lubbock  (18G7J,  Ana.  ft  Hag.  Nat.  Hist  ser.  3. 

fol.  zx.  p.  404,  pL  II.  fig&  1-S. 
Cmtr<^<igM  hamdm,  Bae(£  (1861),  Overdgt  ftc.  p.  20. 
•     Of  ve^  freqaent  occurrence  in  surface-net  gatherings  from 
the  North  Sea.     I  have  also  once  taken  it  sparingly  amongst 
Foci  near  low-water  mark,  between  Sunderland  and  Ryhope. 

Snbfam.  PoifrsLLiirjs, 

Crenns  Anohalogera,  Templetoir. 

Anomalocera  Patersonii,  Temp. 

Anomahetra  PaUrtonii,  Temp.  Trans.  Eat  Soc.  (1837) :  Baird,  Brit 

Eatom.  (1860)  ;  Boeck,  he.  cU.  (1864). 
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.&«Mw  JWcrmm,  Olau,  IHe  frei-leb.  GopepL  (IBSS). 
Of  common  occniTeDce  in  the  open  sea  all  ronnd  the  Biitlsli 

Genoa  Pontella,  Dana. 

PonUBa  hrevicomu,  Lobbock. 

JWdi  bnvieontu,  Lubbock,  Ann.  &  iSig.  Nat  Hut  aw.  S.  JoL  zz. 

( 1867),  iJ.  11.  fin*.  4-8. 

Ingniface-netoffGrimsbTandinBridlmgtonBaj.  Amongst 
weeds  in  tide-pools  near  Bjhope,  Angost  1871.  Shetland 
{Mr.  Norman), 

la  a  gathering  made  Ly  Mr.  E.  C  Darison  in  Bridlington 
Saj,  this  species  occntred  in  great  abnndance,  the  contents  of 
the  net,  woich  quite  filled  a  aix-onnce  bottle,  consisting  of 
about  eqnal  nnmbers  of  P.  hrevicomu^  Anomaiocera  JPateraonii, 
and  larval  forms  of  the  higher  Decapods. 

Fam.  CfdopidsB. 
Genus  Cyclops,  O.  F.  Milller. 

1.  Cyclops  Lvbbockiif  Brady. 

C  £«UMb'^  Bndy,  Nat  Hiat  Tnna.  N.  &  D.  ToL  IT.  p.l27,  pL  1.  flg*.  1-8. 
In  poob  of  brackish  water,  Hartlepool,  Jnne  1866. 

2.  Ci/elop8  cequoreus,  Fischer. 

C.  Mmraci,  Raeber,  Abhandl.  der  Akad.  der  Wiaaenaohaften,  MiiocJieit 
(1660),  Band  viil  p.  654;   l^adj,  Nat  Hiat  Tiana.  N.  &  B.  toL  It. 
p.l28,pLiT.  figa.fi-16. 
In  brackish  pools  at  Seaton  Sluice,  Northumberland. 

3.  Cyclops  Uttoralia,  n.  sp.  PL  IL  figs.  9-14. 
Superior  antemue  twenty-two-jointed,  clothed  with  long 
seta^  more  particularly  towards  the  base ;  joints  all  very  short, 
the  two  tenninal  ones,  which  are  the  longest,  not  being  much 
longer  than  broad,  the  twelfth  and  sixteenth  much  prodnced 
ana  bearing  a  long  seta  at  the  external  margin.  Interior  an- 
temue without  a  secondary  branch,  four-jointed;  fifth  pair  of 
feet  composed  of  a  single  three-jointed  tsanch ;  caudal  seg- 
mtsita  about  four  times  as  long  as  broad ;  setie  four,  the  two 
ceQt[«l  ones  being  alike  In  length  and  equal  to  the  three  pre- 


.   __mong8t  weeds  in  tidal  pools,  near  Whitley  and 
Byhope.    Bare. 

4.  Cydope  ovalia,  n.  sp.     PI.  HL  figs.  1,  2. 
Superior  -antennse  twenty-four-jointed,  as  long  aa  cephalo- 
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thorax,  slender  and  nearly  equal  in  width  throoghont ;  itnnta 
abont  equal  in  length  and  hreadth  at  the  base,  eradoallT'  in- 
creasing in  length  towards  the  apex,  the  terminal  joint  being 
abont  uirice  as  long  as  broad ;  each  joint  bearing  s  single 
■hort  delicate  hair  on  the  external  margin,  the  twent;^-Becond 
and  twen^-third  one  on  each  margin,  toe  last  having  fonr 
or  five  apical  sette.  Caudal  segments  about  fonr  times  as 
long  as  broad ;  setsi  not  mnch  fonger  than  the  candal  seg- 
ments. 

Htdi.  One  specimen  only,  taken  off  Sunderland  in  the  surface- 
net. 

Genua  Oituona,  Baird. 

OiiKona  helgolandteaj  Claus. 

OiUem  htlgaiandiea,  Cl«u  n8B3),  Die  frei-lebeoden  Copepodoo,  n.  106, 

Ta£llT%8.10-l3. 
O.  ^mifroiu  ?,  Boeek  (1864),  Overaigt  Noigw  Copep.  p.  26. 

Taken  occasionally  in  the  surface-net ;  plentifully  off  Snu- 
derland,  August  1871.  Frith  of  Forth,  Whitby,  and  Brid- 
lington, in  gatherings  made  by  Mr.  E,  C.  Davison. 

Boeck's  description  of  0.  spinifrons  seems  to  me  not  to  in- 
dicate any  essential  difference  between  it  and  0.  hdgolandica, 
Claus,  the  chief  point  being  the  presence  of  a  minute  rostrum 
in  the  Xorwegian  specimens,  which  is  not  noted  in  CUus's 
definition,  ^is,  however,  might  be  easily  overlooked,  I 
have  seen  it  in  some  of  my  examples,  bat  have  not  succeeded 
in  bringing  it  into  view  in  others,  and  ehonld,  in  feet,  have 

Scobablv  missed  it  altogether,  had  it  not  been  for  M.  Boeck's 
escription. 

Genus  Boeckia,  nov.  gen. 
Like  Oydcpina  in  general  appearance.  Superior  antennsa 
very  short,  six-jointed,  much  shorter  than  the  cephalothorax. 
(HoQth-onans  totally  dt&rent  from  those  of  any  of  the  allied 
genera.)  Swimming-feet  like  those  of  Cyclops,  but  very  short 
and  broad.  Fifth  pair  of  feet  one-jointed,  laminar,  spinous. 
Abd<»nen  mnch  elongated ;  tiul-eetn  short ;  ovisacs  two. 

Boeckia  arenicola,  n.  sp. 
Second  joint  of  superior  antennie  the  longest,  three  times  as 
long  as  broad ;  fourth  and  fifth  joints  of  equal  length,  two  thirds 
as  long  as  the  second ;  sixth  joint  scarcely  as  long  as  the  pre- 
ceding ;  third  the  shortest  of  all,  about  one-fourth  as  long  as 
the  second.  Inferior  antennte  short  and  thick,  three-jointedj 
without  any  secondary  branch,  densely  beeet  with  rather  short 
and  stout  settP.     Swiihming-feet  having  the  marginal  angles 
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of  the  inner  brancli  mocli  prodoced ;  margine  denBelj  and  finely 
ciliated ;  Uteral  spines  of  the  outer  brancK  lanceowe,  lAminai; 
the  basal  ioint  fnnged  with  a  row  of  somewhat  similar,  bat 
much  smuler,  spines  in  pectinate  series.  Feet  of  fifth  ^air 
consisting  of  a  single  slightly  curved,  clab-shaped  joint, 
having  on  its  outer  margin  one  long  spiniform  seta  with  two 
mmiite  ones  near  its  Base,  at  the  truncate  extremity  two 
simlkr  large  sets  with  an  intermediate  smaller  one,  on  the 
middle  of  me  inner  margin  six  subeqnal  curved  setse  of  mo- 
derate size,  and  at  the  extreme  angle  three  of  a  eimilor  kind 
but  smaller.  Abdomen  elongated,  swoUen  at  the  base ;  caudal 
segments  rather  more  than  twice  as  long  as  broad ;  tail-setiB 
Bhorter  than  the  abdomen.     Length  -iV  oi  an  inch. 

One  specimen,  dredged  on  a  sandy  bottom  at  a  depth  of 
4  fathoms,  off  Seaton  Carew,  September  1871. 

The  mouth-organs  of  this  animal  are  of  very  remarkable 
Btroctore :  but  I  defer  attempting  any  description  or  givii^[ 
any  drawmg  of  this  species,  m  the  hope  of  being  able  to  illuB- 
trate  it  completely  from  a  better  series  of  spedmens. 

Genus  PbeudoctclofS,  noT.  gen. 
In  general  conformation  resembling  Oydopt,  Xtight  supe- 
rior antennEB  of  male  without  a  hinge-joint,  but  much  swollen  in 
the  middle.  Inferior  antennas  two-benched,  secondary  branch 
nearly  equal  in  size  to  the  primary.  Lower  foot-jaw  like  that 
of  Oy^apt.  Bwimming-feet  having  both  branches  three- 
jtnnted.  Fifth  pair  of  feet  in  the  male  very  complex  in  struc- 
ture, the  external  branch  of  one  side  produced  into  a  powerfnl 
sickle-shaped  claeping-joint,  the  whole  resembling  very  closely 
the  male  copulative  organs  of  some  Ostracoda. 

Pteudocyd^^  erasairemia,  n.  sp.  PI.  II.  figs.  1-8. 
Left  superior  antenna  of  male  seventeen-jointed ;  basal  joint 
large  and  stout,  those  next  following  veiy  short  and  broad, 
gradually  decreasing  in  breadth  to  the  fifteenth,  which  is  about 
as  long  as  broad ;  last  two  joints  more  slender,  about  twice  as 
long  as  broad ;  the  whole  limb  densely  beset  on  the  outer 
maigia,  especially  towards  the  base,  with  long  setts ;  antenna 
of  right  side  ten-jointed,  the  central  joints  much  enlarged,  last 
tvo  suddenly  contracted  and  similar  to  those  of  the  left  side, 
Ultepeiiultimate  joint  armed  with  a  strong  lateral  snbfalciform 
process ;  both  branches  of  inferior  antoinEe  bearing  numerous 
long,  curved  terminal  8et« ;  first  Joint  of  the  lower  br^ch  en- 
laced and  truncate  at  the  distal  end.  MaxilliB  composed  of 
four  digitate  lobes,  each  bearing  four  long  terminal  setn. 
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Lower  foot-jaw  stout,  vith  ftlmoat  entire  muginB.  Joints  of 
Bwinuning-net  Ter7  Droad,  snbtriangnlar,  much  ptodooed  at 
the  extem&l  distal  an?le.  Abdomen  alender,  conaiating  of  foor 
segmeots ;  tail-eette  ueoder,  finely  plumose,  the  longest  e^nal 
to  abont  twice  the  length  of  the  abdomen.  Length  of  animal 
)',  of  an  inch. 

Mah.  Off  Seaham  Harbour,  diedged  in  a  depth  of  tventj 
to  thirty  fathoms.     Onlv  ooe  epecimen  taken. 

The  characters  of  this  genos  are  very  remarkable  and 
strongly  pronoanced,  especially  as  regards  the  fifth  pair  of 
feet  of  the  male,  which  are  more  complex  than  way  thing  of 
the  kind  hitherto  known  amongst  the  Copepoda.  Anomer 
species  referable  to  the  same  genus  (P.  obttuatue,  Brady,  MS.) 
was  taken  abundantly  in  the  surface-net  by  Mr.  D.  Rot^rtaon 
and  myself  in  Roun^tone  Bay,  Ireland,  on  a  calm  moonlight 
night  m  June  of  last  year. 

Oenos  Thohelua,  Boeck. 

Thorellia  brunnea,  Boeck. 

T.  bnamea,  Boeck  fI864),  Oretaigt  over  do  ved  Noigea  Kjtter  isgt. 

Copep.  p.  36. 
Cj/dmimffnotMda,  Nomuui  (1868),  Last  ShetUnd  Dredging  Bepott, 

One  specimen  of  this  species  occurred  to  me  amongst  Fnci, 
in  pools  near  low-water  mark  between  Ryhope  and  Sunder- 
land, in  the  anttmm  of  1871.  Mr.  Norman  has  taken  it  abon- 
dantly  amongst  Laminaria  in  Shetland  and  at  Tobermory  in 
Mull. 

The  genus  diSexa  from  C^dapt  chiefly  in  the  conformation 
of  the  lower  foot-jaw,  which  is  transformed  into  a  four-jointed 
clawed  foot.  M.  Boeck  describes  also  in  the  same  place  an- 
other closely  allied  genns,  Mu^ria,  in  which  the  maxiUse 
are  formed  as  in  the  Harpactiiue,  but  with  a  strongly  deve- 
loped palp ;  the  'lower  foot-jaws  aa  in  CiJanua. 

Genoa  Gtcloficeba,  nov,  gen. 
Superior  antennie  abont  as  long  aa  the  c^halothoraz,  many 
jointed,  bearing  (as  in  the  Haipactidse)  a  sword-shaped  ap- 
pendage near  me  diatal  extremi^.  Inferior  antennie  three- 
jointed,  having  a  minute  secondiuy  branch.  Upper  foot-jaw 
chelate,  three-jointed,  the  last  joint  forming  a  douHy-curved 
veiy  long  claw ;  lower  foot-jaw  fonr-jointed,  last  two  joints 
forming  a  long  claw,  each  joint  of  which  bears  a  apine  on  its 
inner  margin.  Swimming-feet  as  in  Cjfdopa.  Fifth  pair  of 
feet  amall,  one-jointed. 
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Cydopicera  lata,  n.  Bp.     PI.  III.  figa.  8-8. 

Saperior  anteniiEB  twenty-jointed,  basal  joint  large,  next 
^ht  very  short  and  broad,  toe  following  six  abont  as  long  aa 
iHoad,  sixteenth  and  seventeenth  about  twice  as  lonj^  as  broad, 
last  thne  shorter  and  mote  slender,  seventeenth  joint  bearing 
a  long  laminated  eosiform  seta,;  inferior  antennse  triarticolate, 
the  ftrat  joint  bearing  a  minnte  biciliated  one-jointed  branch, 
second  joint  of  about  equal  length  with  the  mrat,  third  veiy 
short  and  bearing  a  slender  terminal  claw;  maxill%  two- 
branched  {?),  each  branch  terminating  in  three  long  slender 
sette ;  filth  pair  of  feet  very  Eimall,  laminar,  with  one  basal  and 
two  apical  setfe.  First  segment  of  abdomen  very  short  and 
faioad,  finely  ciliated  in  the  middle  of  each  lateral  margin ; 
caudal  segments  about  twice  aa  long  as  broad ;  eetSB  equal  in 
length  to  the  abdomen. 

One  specimen  only,  taken  tunonget  weeds  in  rock-pools  at 
Boker. 

Fam.  Corycsida. 
Genus  Macbochibon  *,  nov.  gen. 
Superior  antenna  (six  to  seven-?)  jointed;  inferior  fbor- 
jointed,  uncinate.  Lower  foot-jaw  very  large  and  powerfully 
chelate.  First  three  pairs  of  swimming-feet  alike,  each  branch 
bung  three-jointed  :  fottrtb  pair  with  the  inner  oranch  small 
and  two-jointed,  rudimentary.  Fifth  segment  of  cephalothorax 
long  and  greatly  swollen  below.  Abdomen  consisting  of  five 
segments,  all  short. 

Maerochiron  Jiuncolumf  n,  ap.  PI.  III.  figs.  9-18. 
Bostmm  short,  but  distinctly  angulated;  first  cephalo^ 
thoracic  segment  veiy  large,  following  three  small,  fifth  con- 
stricted at  the  base  but  mnch  swollen  and  elongated  below, 
equal  in  length  to  the  preceding  three  segments ;  abdominal 
segmente  short,  none  of  them  longer  than  broad,  the  first  &.e 
shortest.  Saperior  antennee  of  me  male  seven-  {?),  of  the 
female  six-jointed;  last  joint  of  lower  antenna  very  short, 
bearing  several  long  sette  and  a  long  curved  claw,  which  is 
serratwl  on  its  inner  margin ;  tennintu  claw  of  the  lower  foot- 

i'tv  very  long  and  strong,  suddenly  curved  at  the  extremity. 
rirst  three  pairs  of  swimming-feet  snort,  springing  from  a  large 
base,  the  joints  short  and  broad ;  fourth  pair  having  the  outer 
branch  elongated,  the  inner  short,  biarticulate,  its  second  joint 
bearing  two  apical  seta.  Fifth  pair  of  feet  rudimentary, 
slightly  different  in  the  two  sezea.    Caudal  segments  about 

*  Manpit,  long ;  jfttfi,  a  haniL 
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thrice  aa  long  as  broad ;  setse  sbort.  ciliated,  jointed  in  the 
middle.     Length  ^  of  an  inch.     Colour  dark  brown. 

Hai.  Amongst  Fnci  near  low-water  mark  between  Bjhope 
and  SaQderland.     Two  or  three  specimens. 

This  approaches  very  closely  the  genera  Ottawa,  Philippi, 
and  Antana,  Dana,  but  does  not  eeem  strictly  referable  to 
either  of  them.  Probably,  indeed,  the  two  are  synonymous. 
One  oS  mj  specimens  differed  in  some  minor  points  &om  the 
others,  whence  I  supposed  it  to  be  of  different  sex,  and  have 
so  described  it  here.  The  species,  however,  requires  further 
examination. 

Fam.  Harpaotidn. 
Genus  LoNOiP£DiA,  Clans. 
Longipedta  coremaia,  Claus. 

This  beaatiful  species  occurred  abundantly  on  a  siuidy 
bottom  off  Seaton  Carew,  in  a  depth  of  four  fathoms,  also  off' 
Seaham  Harbour  (twenty  to  thirty  fathoms),  and  among  weeds 
near  the  Bell-Rock  Lighthouse.  Mr.  Norman  finds  it  in 
Shetland ;  and  I  have  myself  taken  it  on  the  weet  coast  of 
Ireland. 

Genus  EcTiNoaoHA,  Boeck. 
Eainoaoma  tnelaniceps,  Boeck.     Fl.  V.  figs.  1-12. 

Off  Seaton  Carew  and  Seaham  Harbour,  in  company  with 
the  foregoing  specdea,  but  leas  abundantly. 

The  characters  of  this  remark&ble  species  are  so  distinct 
that  I  cannot  doubt  its  identity  with  that  described  by  Boeck, 
though  I  -have  not  noticed  any  thing  in  my  specimens  which 
warrants  the  term  melanicepa.  Moreover  the  fifth  foot  con- 
sists of  two  branches,  and  not  of  one  only  as  stated  by  that 
author,  imlees.  indeed,  the  Norwegian  ammal  be  a  different 
bat  closely  aUied  member  of  the  same  genus. 

Genus  Tachidius,  Lilljeborg. 

Tachidiua  brevicomia  (Milller). 
^elqpi  breeieormt,  MiilleTj  Entamoatraci^  p.  118. 

Taehtditit  bremeomu,  Lillj.,  Db  Cmsta " — "" 

&  D.  ToL  iv.  p.  130,  pi.  6.  SgB.  1-9. 

In  pools  of  brackish  water  at  Hartlepool,  Hylton  Dene,  and 
Se^on  Sluice. 

Genus  Idya,  Philippi. 
Idyajurcata  (Baird). 
Cantiioeamptiafarcatm,  Biird,  Brit.  Entom.  (1660). 
TiAe  furcaUt,  UJljeborg,  Oe  CnutBceiB  (1853). 
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7M«  mmter,  £Wher,  Bdtr.  cm  Kennta.  der  Entom.  (1880). 
liga  ia^i^tra  (F),  FhiL  Wiegmwm'a  AicIut  (!&»). 
Veiy  common  amongst  weeds  in  tide-pools. 

Genua  Webtwoodia,  Dana. 
WeattDoodta  nobilig  (Baird). 
Sttpadiau  mbOU,  Baiid,  Brit  Entom. 

One  specimen,  on  Laminaria  aacchanna  at  Boker  (1871). 
Berwick  Bay  {Dr.  Baird). 

GeDOfi  Delavilia,  Brady. 
/Wamfi'a  paliutri»j  Brady. 
Bndjr,  Nat  nht  Thm.  N.  &  D.  toL  it.  p.  184,  pi.  6. 


Bi  pools  of  brackish  water  at  tlie  nde  of  the  SeatoD  bom, 
above  Seaton  Sluice. 

Grenus  CASTHOCAMPnia,  Westwood. 
Ctmihoeamptua  imus,  n.  sp.     PL  IV.  figs.  1—6. 

Animal  slender,  sublinear.  Superior  itntennte  of  ikejbmale 
Hght-jointed,  the  fonrth,  eerenth.  and  eighth  joints  beariog 
Beveral  long  aetfe,  the  second  and  third  each  three  of  moderate 
length,  the  last  joint  having  also  five  or  six  smaller  marginal 
Kta  arranged  in  a  pectinate  series ;  rostnmi  long  and  slender, 
cnrvate.  Lower  foot-jaw  simple,  chelate;  inner  margin  of 
hand  bearing  in  the  middle  one  seta  of  moderate  length. 
First  joint  m  inner  branch  of  first  swimming-foot  eqaal  in 
length  to  the  entire  outer  branch,  second  jomt  very  short, 
third  about  half  as  long  as  first,  bearing  three  terminal  setfB, 
the  middle  one  being  very  long  and  minutely  pectinate  at  the 
extremity ;  outer  branch  of  fifth  pair  oblong,  having  two  long 
apical  setm,  three  shorter  ones  on  outer  and  one  on  inner 
margin ;  inner  branch  ciliate  on  outerj  and  armed  with  five 
long  sets  (the  last  of  which  is  excessively  slender)  on  inner 
margin.  Ovisac  single,  cuirate,  containing  bat  few  (six  to 
nine)  ova,  ranged  in  a  single  plane,  and  very  large  in  propor- 
tion to  the  size  of  the  animal.     Length  ^i^  of  an  mch. 

Hob,  About  ten  miles  off  Seaham  Harbour,  in  a  depth  of 
thirty  fiitboms  on  a  muddy  bottom :  a  few  specimens  only 
taken. 

Grenus  Laophonte,  Fhilippi. 
1.  Lacphonle  ainulia?  (Clans). 
(Ui  «i<Mtw,  Cla.  IHe  Copepoden-Fann*  Tim  Niiza,  p.  S3,  pL  6.  figs.  13-16. 
Amongst  weeds  in  tide-pools  at  Whitley,  Cnllercoats,  and 
Snnderiaod,  and  in  brackisn  water  at  Seaton  Sluice. 
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My  specimens  do  not  entirely  i^ee  with  the  fignrea  and 
descriptions  given  by  Clans ;  but  I  am  unwilling,  without  a 
more  extended  examination,  to  describe  them  as  belonging  to 
a  distinct  species. 

2.  Laophonte  lameUif^a  (Glaus). 
CSebi  houB^tra,  CIs.  Die  frei-lebend.  Copep,  p.  123,  pL  IS.  figs.  21-24. 
One  specimen,  on  &ond  of  JSamtnoria  gacdanna  at  Boker. 

3.  LaopkonU  Hodffii,  n.  8p.     Fl.  VI.  figs.  1-9. 

Upper  antennffi  sjz-  or  seTen-jointed,  tliose  of  the  male  (?) 
shorter  and  thicker  than  thoseofthefemale,  rather  denselysetose; 
lower  foot-jaw  of  moderate  size,  with  a  veiy  long  and  slender 
slightly  cnrved  claw ;  enter  branch  of  first  foot  -three-jointed, 
short :  fifth  pair  of  feet  foliaceons,  larger  in  the  male,  the  outer 
branch  elongated,  having  four  or  six  long  setsa  on  the  apex 
and  oater  margin ;  the  inner  wider,  and  bearing  internally 
four  or  five  marginal  setie,  those  situated  near  the  apex  being 
veiT  long.  Caudal  segments  in  the  female  at  least  four  times 
as  long  as  broad. 

Hab.  Off  Seaham,  dredged  in  twenty  to  thirty  fathoms. 
Several  specimens  were  taken.  I  have  a  muamfal  pleasure  in 
naming  this  species  after  my  late  friend,  Mr.  Greorge  Hodge, 
it  having  been  taken  during  one  of  the  last  dredgmg-excur- 
siona  in  which  I  had  the  pleasure  of  his  company. 

Gknns  Cletodes,  nov.  gen. 
Animal  resembling  Laopkonte  in  general  appearance.  Up- 
per antennce  six-jointed.  All  the  four  pairs  of  swimming-feet 
alike,  and  having  the  outer  branch  three-,  the  inner  two- 
jointed.  Lower  toot-jaw  chelate.  Low»  antennee  without  a 
secondary  branch. 

Cletodee  limicola,  n.  sp.  PI.  VI.  figa.  10-17. 
Animal,  when  seen  &om  above,  elongated,  distinctlv  in- 
dented at  each  ring  of  the  body.  First  segment  of  cepnalo- 
tborax  short,  about  equal  in  length  to  the  two  following; 
second  and  third  abdomin&t  segments  produced  into  spinous 
processes  at  the  lower  lateral  angles.  Upper  antennas  in  the 
jemale  much  shorter  than  the  first  ceplialothoracic  segment ; 
first  three  joints  short  and  nearly  equal,  fourth  about  half  as 
long  as  the  third,  fifth  as  long  as  the  third,  but  much  more 
slender :  in  the  male  fomuug  at  the  third  joint  a  large  reei- 
culiform  swelling,  last  joint  elongated  and  uncinate.  Swim- 
ming-feet elongated,  slender  \  the  outer  branch  ciliated  on  the 
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mugins,  bearing  at  the  apex  of  each  joint,  on  the  external 
niacin,  a  lone  slender  spine ;  terminal  spines  long  and  slen- 
der; the  middle  joint  has  also  a  long  apical  seta  at  the  inner 
mugin :  inner  branch  two-jointed,  the  first  joint  very  small, 
the  second  long,  almmt  filiform,  and  dividing  at  the  extremity 
into  one  short  and  two  very  long  lash-like  branches.  Fifth 
foot  in  the  fimdU  foliaceous,  the  outer  branch  rather  the  longer, 
bearing  one  long  seta  at  the  apex  and  three  shorter  ones  on 
the  onter  margin ;  inner  branch  with  two  long  apical  sete :  in 
the  nude  the  two  branches  are  of  nearly  eqnat  length,  very 
narrow,  simple,  one  branch  bearing  one,  the  other  tvo  long 
sete  at  the  apex.  The  candal  s^ments  short,  but  longer  in 
the  male  than  in  the  female ;  setra  one  on  each  segment, 
acarcely  longer  than  the  B^;ment  itself.  Length  -jij  of  an 
iocL 

Hab.  Off  Seaham  Harbour,  in  a  depth  of  from  twenty  to  thirty 
fsthoms,  on  a  soft  mnddy  bottom.  Two  n)ecimens  only  taken. 
On  account  of  the  peculiar  stmcture  of  the  swimmmg-feet, 
which  were  identical  in  both  examples,  I  think  I  am  justified 
in  referring  these  to  the  male  and  temaJe  of  the  same  species. 
The  genus  approaches  LiUieb&rffia  of  Glaus ;  but  the  chf^acters 
given  by  that  author,  "Pedum  aequentium  (2. 3, 4)  rami  in- 
Umi  rndimetUarii,  rami  exUmi  trtarticulati,  uncinati"  do 
not  apply  here. 

Genus  HABPACricna,  M.-Edwards. 
1.  Harpacliau  chelijer  (O.  F.  Moller). 
Cyebp,  t/uHfir,  Hiiller,  Entoraoitrsca  (179B). 

&rpaelitiu  eMifir,  CIbob,  Die  frd-lebend.  Copep.  (1663) ;  Boeck,  Over- 
wtNoiKW  Copep.  (1864). 

(Not  S.  eMiftr  of  lil^ebarg.) 
Not  uncommon  amongst  weeds  between  tide-marks,  Roker, 
Whitley,  &e.     In  the  open  sea,  off  Seaton  Carew. 

2.  Harpacticus  gracilia,  Glaus. 
S-fntOM,  Claui,  IMe  frei-lebend.  Copep.  (1863). 
S.  timgnhu,  Soxk,  Overmgt  Ncagea  Copep.  (1864). 

This  occurs  in  the  same  situations,  though  not  so  freqnently 
u  the  foregoing  species.  M.  Boeck  doabts  the  identity  of  faia 
S.  dongatue  with  Claus's  graaliB,  on  account  of  a  diderence 
in  the  lengths  of  the  antennal  joints.  This  character,  however, 
Kems  to  me  to  be  often  subject  to  considerable  variation ;  and 
I  shonld  not,  withont  some  divergence  in  other  respects,  be 
disposed  to  separate  the  two  forms.  Indeed  both  approach  so 
closely  to  B.  (A^Jer  that  it  seems  questionable  whether  they 
might  not  be  more  fitly  regarded  as  varieties  of  that  species. 


D,g,t,.?<i  I,,  Google 


14     Hr.  G.  S,  Bra^  on  the  Non-paraaitic  Marine  Copepoda 

3.  Harpaetieua  fulvta,  Fiadier. 
n.fubm,  Tlach.  BeitnLg«  lur  EMmtaiM  der  Entom.  (1860) ;  O.  O.  Ban, 

Sam.  1863  Zool.  R«iH. 
B.  atrHeontU,  Boeck,  Iiw.  cile.  p.  38  (1864). 
H.  cA«&/n-,  Lilljebtn^,  De  CruBteMb  ex  ord.  trib. 
Tigri/^ni  LH^tboryu,  Nonaftn,  L»t  Shetlimd  Dredging  B«port,  p.  286. 

In  pools  at  or  above  high-water  mark,  Bamborongh,  Cnl- 
leicoata,  Manden.  Boeck  and  Sara  both  describe  thia  apeciea 
as  inhabiting  chiefly  pools  at  or  above  high-water  mark,  which 
are  liable  to  get  warmed  bv  the  ann.  £i  such  situations  it  is 
often  extremely  abundant  in  our  district. 

4.  HarptKtiouB  nuxBeasia?,  Claus. 
SarpaeHau  mcaauit,  ClwiB,  Die  Copep.-Faiuik  tod  NUm,  p.  31,  pL  3. 

figs.  12-14. 

A  few  specimens  which  I  doubtfully  refer  to  this  species 
have  occurred  to  me  on  the  fronds  olLamtAoria  taccharina 
and  other  Fuci  at  Sonderland  and  Kyhope. 

Qenos  Zadb,  Goodsir, 

Zaus  spinosus,  Qoodsir. 

Z.  ^pmoiMt,  Ooodsir,  EdmbuTgh  New  PhiL  Joum.  (1842) ;  CUusDie  &w- 

lebend.  Copep.  (1863) ;  Boeck,  Oreraigt  Noigea  Copep.  (1864). 

Common  on  Foci,  and  especially  on  the  fronds  of  LaminarioSf 

in  tidal  pools  and  beyond  low-water  mark,  Boker,  Byhope, 

Sunderland,  Cnllercoats,  &c.    Shetland  {Sev.  A.  M.  Norman). 

Genus  ThaleSTEIS,  Claus. 

1.   Thalet^^  longitaana,  Clans. 

.    Freqnent  on  the  smaller  weeds  and  on  LaminaritB  in  tidal 

pools,  Koker,  Sunderland,  Rybope,  &c.   Also  in  the  open  sea, 

but  more  rarely. 

2.   Thalestria  h^olandtcaf,  Clan«. 
On  Laminaria  in  tide-pools  at  Boker ;  not  common. 

3.   TTiaUatris  harpatUoidea,  Clans. 
In  the  sutface-net  off  Grimsby  and  Teeamouth. 

4.   Thalestria  Olausii,  Norman. 
T.  CSaumi,  Norraan,  I^st  Shetland  Dredging  Report 

Freqnent  on  Laminaria  aaccharina  and  other  weeds  in  tide~ 
pools,  Byhope,  Sunderland,  Boker,  Whitley,  &c. 
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Genofl  Dactylopub,  CUus. 

1.  Dactglapus  tuhoides,  Clans. 

On  Laminaria  awxharina  at  Roker  and  Ryhope ;  acarce. 
Almitdant  in  brBckiah  pools  at  Seaton  Sluice. 

2.  Dactylopua  similia,  ClaoB. 

One  specimea,  dredged  in  a  depth  of  fbor  fatboms  off  Seaton 
Cirev. 

3.  Dachflopua  brevioomiSf  ClaoB. 

On  Laminaria  iaoeharina  at  Roker ;  not  common. 
4.  Dactyhpua  Normani,  n.  sp.     PI.  V,  figB.  13-17. 

Closely  approaching  D.  tiaboideSf  from  whicli  it  differs,  how 
erer,  in  the  rolloTring  particulars : — The  superior  antennie  are 
d^t-jointed,  and  not  so  densely  setose,  the  proportional 
lengths  of  the  rarioua  joints  being  aa  follows : — -^,  ■},  i,  -},  4, 
T)  i,  i-  The  secondary  branch  of  the  lower  antennce  biwti- 
culate,  each  joint  bearing  two  moderately  long  sets.  Lower 
foot-Jaw  (gnathopod)  simply  chelate ;  the  inner  mai^n  of  the 
hand  fringed  with  short  setro.  Longer  branch  of  the  first  foot 
alender,  bearing  almost  at  the  extremity  of  the  outer  margin  a 
short  ciliated  seta.  Fifth  pair  of  feet  large;  outer  bmnch 
saboTate,  bearing  three  long  setie  (one  at  the  apex,  one  on 
each  latmJ  margin),  and  three  shorter  ones  on  the  outer  mar- 
gin between  the  apical  and  lateral  sette ;  inner  branch  very 
much  smaller,  snbqaadrate.  extending  only  half  the  length  of 
the  onter,  bearing  four  primary  setee,  two  of  them  lon^  and 
two  of  moderate  length,  the  interspaces  being  densely  ciliated. 

Hab,  Roker,  on  Laminaria  aaccharina ;  rare. 

GenOfl  SCUTELLIDIUM,  ClaUB. 
ScuteUidium  ttahoides,  Clans.     PI.  IV.  fi^.  6-10. 
One  specimen,  on  the  frond  of  Laminaria  aaccharina  at 
Koker.  - 

Genus  Alteutha,  Baird. 
1.  Altei^ha  bopyroidea,  Clans. 
Often  taken  abundantly  in  the  snrface-net,  all  round  the 
British  Islands. 

2.  AUeutha purpurocincta,  Xorman. 
^  prj^odacta,  Nonnnn,  Last  Shetland  Dredmig  Report 
ftsUtmn  purpureum,  White,  Pop.  Hist  Brit  Cnut 

On  LamiTiaria  aaccharina  at  Roker  and  CuUercoats ;  fre- 
quent.   Shetland  {Rev.  A.  M.  Norman). 
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3.  Alteulha  depreata,  Baird. 

This  species,  described  hj  Dr.  Baird  in  hia  '  N'atural  History 

of  the  British  Entomostraca,'  is  anknown  to  me,  and  appears 

not  to  have  been  recoenized  by  any  other  author.    It  was 

taken  by  Dr.  Baird  in  Berwick  Bay. 

Genus  A8FIDISCU8,  Nonnan. 
Aspidiscua  Jiuciatiu,  Norman,  Last  Shetland  Dredging 

Report,  p.  298. 

Abundant  on  the  fronds  oi  Laminaria  aaccharina  at  Roker, 

Sund^Iand,  and  Cullercoats.    Shetland  {Rev.  A.  M.  Nartnan). 

EXPLANATION  OF  THE  PLATES, 
Platb  II. 
(male) :  uutnal,  , 


X  84.  lig.  2.  8upm( 
8iipeiiot  uiteima  of  left  nde,  X  310.  Fig.  4.  laferior  sntoana, 
X210.  %.  6.  UaxillB,  X  SIO.  i^.6.  Ixiwer  foot-jav,  x2ia 
I-Sg.  7.  Fifth  Mir  of  feet,  X  130.  Fig.  8.  Lut  abdoiiiiiud  aeg' 
mente  sod  but,  x  84. 
F^.  Q.  Cj/elqpt  UttoraiU,  ■uperioi'  antenna,  X  SIO.  Flo.  10.  Inferior 
antenna,  X  210.  Fig.  11.  Maudiblt!,  X  210.  F».  12.  Upper 
footAJaw(F),  x210.  J^.  13.  Lower  foot-jaw,  X  210.  F^.14. 
Abdomen  and  taU :  a,  foot  of  fifth  pur:  x  210. 


Fh.  1.  Cudopt  ovalii,  Buperioi  antenna,  x  120.  Fig.  2,  Abdomen  and 
tail,  X  120. 

F^.  3.  Cgelepicera  lata,  soperior  antenna,  X  210.  F^.  4.  Inferior  an- 
tenna, X  210.  J^.  fi.  Maxilla,  y  210.  Pig.  6.  Upper  foot* 
jaw,  X  210.  K?.  7.  Lower  foot-jaw,  x  310,  JVy.  a  Abdomen 
and  tail :  a,  foot  of  tlfth  pait :  X  130. 

Fig.  9.  Maerachiron  fucteolum,  niBle(F),  seen  from  right  side,  X  100. 
Fig.  10.  Uvper  antenoa  of  male,  X  220.  Fig.  11.  Upper  an- 
tenna of  female,  X  220.  Fw.  12.  Lower  antenna,  X  230. 
Fig.  13.  Mandible,  X  220.  Fig.  14.  I^wer  foot-jaw,  x  220. 
Fig.  IS.  Foot  of  fourth  pur,  x  220.  Fig.  16.  Foot  of  fifth 
pur  (male),  X  230.  Fig.  17.  Foot  of  fifth  pur  (female),  x  220. 
Fig,  18.  Caudal  aefpnent  and  aetn,  x  330. 

Plats  IV. 
Fig,  1,  CoHthocatwliu  imu*  (female) :  animal,  seen  from  left  ride,  X  100. 

Fig.  2.  Superior  antenna,  x  250.     Fig.  3.  Lower  foot-jaw, 

X  2fi0.    i%.  4.  Foot  of  first  pair,  X  25a    J5^.  6.  Foot  of  fifth 

pur,  X  260. 
Fig.  6.  SeuteSidium  lMoid«t  (female),  upper  antanna,  X  310.    Ffg.  7, 

Mandible  and  maxjUa,  X  210.    I^.  S.  Foot  (^Bitt  fair,  y  210. 

Fig.  ft  Lower  foot-jaw,  x  210.    Fig.  10.  Foot  of  fifth  pair, 

X  310. 
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Pi^tkV. 
JV'  '■  -GiHuconut  fMdmfts^,  female  (P),  seen  &om  right  tide,  X  84. 
^.  2.  Snperioi  snteDna,  X  210.  i^'y.  3.  Iviwer  antenna,  x  310. 
Jw.  4.  Handible ;  a,  origin  of  palp,  x  300.  Ha.  5.  Mandible- 
pjp,  X  300.  Ila.B.  MiUilU,  X  300.  Fig.  7.  Upper  foot-jaw, 
X  800.  Hg.  8.  Lower  foot-jaw,  X  300.  Fig,  9.  Foot  of  fint 
flit,  X  210.  Fig.  10.  Posterior  abdominal  segments  and  Mtn, 
X  190.    JHw-ll.  Footoffirtlipair,x210.    .^.  12.  Manllai? 

JV-13-  iMietglopiuNonnani,  superior  anteniia,  X  810.  Jb.  14.  Lower 
foDt-jaw,  X  210.  Fig.  16.  Foot  of  first  pair,  x  210.  Fig.W. 
SeecmdMry  branch  of  lower  antanna,  x  210.  Fig.  17.  FiKk 
puroffeet,  X  2ia 

Plate VL 
^l.Z«ipl«)rfefMi|^upperaiitennaof  female,  X  210.  ffy.  2.  Upper 
antenna  of  male,  x  210.  Fig,  3.  Lower  foot-jaw,  x  2l0. 
Hg.  4.  Foot  of  first  pair,  x  210.  Fig.  5.  Foot  of  fourth  pur, 
X310.  .%.  6.  Kfth  foot  of  female,  X  200.  Fig.  7.  Fi&hhot 
of  male,  X  260.  Fig.  8.  Caudal  segment  of  female,  x  2S0. 
Fig.  9.  Caudal  segment  of  male,  x  210. 
Fig- 10.  CUodet  Umicoia,  female,  seen  from  above,  x  100.  Fig.  II.  Up- 
a  of  female,  X  2G0.    i^.  12.  Urmer  antenna  of  male. 


per  antanna  of  female,  X  260.  ftp.  12.  Upper  antenna  of  male, 
X  25a  Fig.  13.  Lower  foot-jaw,  x  23).  Fm.  14.  Foot  of 
fint  PUT,  X  250.  Fiff,  15.  Foot  of  fitth  pair,  female,  X  250. 
Fig.ie.  Foot  of  fifth  pur,  male,  x  260.  Fig.  17.  Caudal  seg- 
ment of  female,  x250. 


II. — Fiirther   Observatuma   on    the   Myology  of  Satcophilua 

nrsiniis.     By  Alexander  Macaustes,  M.B^,  Professor  of 

Zoologyj  Univereily  of  Dublin,  and  Director  of  the  Univer- 

titj  Museum. 

In  the  'Annals'  for  March  1870  Ipnblished  an  accoont  of 

the  dissection  of  a  young  female  Tasmanian  Devil.     Since 

dut  time  three  specimens  of  this  species  hare  been  bronght 

slire  to  the  Dabhn  Zoological  Gardens.     Two  of  these  still 

live,  and  are  in  an  exceedmgly  healthy  condition  ;  one,  how- 

erer,  did  not  anrvive  its  imprisonment  for  more  than  a  few 

montfaa ;  and  I  have  had  the  opportunity  of  making  a  careful 

ciHjnination  of  its  muscles  and  of  repeating  mj  former  obsei 

TItioQS. 

As  this  second  specimen  was  jresh,  a  male,  and  foil-grown, 
it  was  in  far  better  condition  for  examination  than  its  prede- 
ctsBDi  in  our  dissecting-room,  which  was  a  salted  specimen. 
Ttiis  individual  was  30  inches  long,  and  his  muscles  were 
ndjplump,  and  strong. 

The  pla^ama  myoides,  and  indeed  all  parts  of  the  panni- 
rahiB  camosus,  were  veiy  strong  and  red,  contrasting  decidedly 
with  the  weak  undefined  condition  wluch  they  exhibited  in 

Ain.^Mag.N.Hitt.  Scr.4.   Vol.^  2 
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the  fonner  Bpecimen.  The  cerricsl  portion  of  thia  muscle 
fonned  a  thick  Btrong  sheet,  which  paaaed  JTom  the  occipital 
and  maatoid  reeions  downwards  and  forwards,  oyer  the  mova- 
ble claTicle  and  over  the  homeral  region,  to  be  attached  to  the 
integument  in  the  vicinity  of  the  elbow.  The  dorsal  and 
abdomino-lateral  and  femoral  parts  of  the  panniculus  were 
particularly  strong. 

The  muscles  of  mastication  were  exceedingly  remarkable  in 
their  development  The  masseter  was  distmctly  bilaminar, 
the  superficial  portion  being  four  times  the  size  of  the  deeper; 
the  directions  of  the  two  laminee  were  exceedingly  oblique. 
The  temporal  was  of  enormous  size,  three  times  the  size  of  the 
external  masseter;  the  pterygoids  were  smaller,  the  external 
being  exceedingly  feeble ;  Uie  internal  was  also  email.  The 
most  expressive  way  of  representing  the  enormous  size  of 
these  muBcles  is  bv  stating  that  the  weighty  of  the  muscles 
which  elevate  the  lower  jaw  (maaselers,  pterygoids,  and  tem- 
porals) were  equal  to  the  sum  of  the  weights  oi  all  the  scapular 
and  brachial  muscles  (deltoids,  spinates,  biceps,  brachiales, 
triceps,  &c.),  or  to  the  entire  series  of  muscles  which  act  on 
the  shoulder-joint  (pectorals,  ktissimos  dorsi,  spinati,  deltoids, 
&C.).  This  will  give  some  idea  of  the  power  with  which  these 
formidable  creatures  can  close  their  mouths.  (However,  the 
habits  of  the  two  specimens  in  the  Zoologic^  Gardens  do  not 
seem  to  indicate  the  great  degree  of  feroci^  for  which  the 
species  has  got  credit) 

The  trapezius  arose  from  only  four  dorsal  spines  (in  my 
other  specmien  it  extended  to  seven) ;  the  clavicular  portion 
was  distinctly  attached  to  the  outer  third  of  the  clavicle.  The 
central  portion  of  the  cervical  and  upper  part  of  the  muscle 
was  directly  continuous  with  the  acromial  (not  the  clavicular) 
deltoid ;  and,  gliding  over  the  shoulder,  this  portion  was  in- 
serted into  the  lowest  part  of  the  deltoidal  crest 

The  tatissimuB  dorsi  was  attached  to  the  lowest  five  dorsal 
qnnes,  and  to  the  spines  of  three  lumbar  vertebne,  and  only 
to  the  tip  of  the  last  rib :  I  was  able  to  separate  it  clearly 
&om  the  pectoralis  qnartus  (from  which  it  was  not  easily 
distinguifihed  in  the  last  specimen) ;  its  tendon  of  insertion 
was  rather  below  that  of  the  teres  major. 

Rhomboidens  major  was  only  attached  to  three  dorsal  spines. 
The  serratuB  magnus  arose  from  the  seven  upper  ribs  and  the 
four  lower  cervical  transverse  processes ;  a  detached  slip  arose 
&om  the  second  snd  third  cervical  transverse  processes,  aod 
represented  a  levator  scapulsa. 

The  cleido-mastoid  was  small  and  separate,  one  third  the 
size  of  the  stemo-mastoid. 


D,g,t,.?<i  I,,  Google 


€^  Saicophihia  nninua.  19 

llien  were  two  trachelo-acromialea  moBctes,  as  in  the 
otter,  one  from  the  tTansTerse  process  of  the  atlas  to  the  OQter 
half  of  the  scapoUr  spine ;  tae  other  arose  from  the  same 
prpcQu  fnrther  back,  and  was  inserted  into  the  posterior 
third  of  the  acapnlar  spine.  In  the  former  specimen  I  missed 
theposterior  portion  of  this  mnscle. 

Ine  snpraspinatns  ia  doable  the  size  of  the  infraspinatus, 
ind  equal  to  the  snbscapnlaris.  There  is  a  distinct  small 
ton  minor ;  I  could  not  separate  it  in  my  former  specimen. 
The  sabclavins  was  not  only  attached  to  the  clavicle,  but  also 
extended  beneath  that  bone  to  the  spine  of  the  scapula. 

The  deltoid  consisted  of  three  parts : — a  clavicular,  firom  the 
outer  half  of  the  clavicle  (this  I  before  thought  was  acromial] ; 
in  acromial,  continuous  with  the  trapeztos ;  and  a  scapular, 
&om  the  metacromioQ  and  antmor  half  of  uie  scapular  spine. 

The  pectoralis  qnartns  was  a  strap-like  band  &om  the  linea 
alba  01  tbe  abdomen  (extending  upwards  for  '2  of  an  inch 
from  a  point  '25  above  the  umbiucns} ;  its  insertion  is  above 
that  of  the  pectoralis  minor. 

The  two  tendons  of  the  biceps  were  very  closely  tied  toge- 
ther, and  the  main  body  of  the  moscle  was  radial  in  its  inser- 
tion ;  jet  there  was  a  veir  slender  ulnar  slip.  The  biceps  was 
twice  the  size  of  the  bracnialis  ('32  oz. :  '16  oz.).  The  extensor 
mass  was  very  much  in  excess  of  the  flexors  (l'67oz.:  0'48oz.). 
The  anconiBus  eztemns  was  inseparable  from  the  triceps,  but 
the  aoconseos  intemus  was  very  oistinct.  The  palmans  was 
w  described  in  my  former  paper. 

A  carefdl  dissection  satisfied  me  that  the  slip  which  I  had 
Wore  taken  as  a  supinator  hmgns  was  really  only  a  slip  of 
the  pannicnlus  camoens — as  it  had  no  bony  attachment,  out 
was  directly  continuous  with  the  continued  slip  of  the  pla- 
tjsma :  the  only  supinator  is  the  short  one,  which  nearly  equals 
in  Weight  the  pronator  quadratns.  The  extensor  secundus 
digitorom  was  only  attached  to  the  fourth  and  fifth  digits ; 
■aa  the  former  digit  had  two  tendons  supplying  it  (in  my 
lonner  specimen  tnere  were  four  tendons — two  to  the  fifth, 
one  to  the  third,  and  one  to  the  fourth).  A  seiJarate  slip 
(nlnaris  qninti)  existed,  which  arose  with  the  extensor  carpi 
olnaris,  and,  passing  in  the  groove  in  the  annular  ligament 
with  the  extensor  minimi  digiti,  is  inserted  into  the  base  of 
the  fifUi  metacarpal  bone. 

The  psoas  magnus  and  the  iliacna  are  easily  separated  from 
each  other ;  these,  taken  together,  are  four  times  the  size  of 
tbe  psoas  parvus.  The  pectinens  was  not  double,  as  it  was 
in  the  former  specimen.  The  upper  slip  of  tJie  obturator  ex- 
temns  was  semidetached  from  tbe  rest  of  the  muscle. 
2* 

n,r.^^<i  "/Google 


20  OnlAe  Myology  of  Sarcophilos  nrsmns. 

The  quadratus  femoris  was  very  remarkable,  ariaing  from 
the  tranaverse  pTocess  of  the  first  caudal  vertebra,  from  the 
taber  ischii,  and  a  tendmooB  band  which  passed  from  the  one 
to  the  other.  Gluteus  mtnimuB  was  eosilj  separable  ^m  the 
medius.  A  veiy  thin  slip  represented  the  obturator  intemns. 
Tensor  Taginie  femoris  is  separate  and  thin.  Sartorius  is  ex- 
ceedingly feeble.  The  bicep  flexor  cruris  arises  only  from 
the  tubsr  ischii  and  tvo  caudal  vertebrse. 

The  "  bicipiti  accessorius  "  was  quite  distinct  at  its  origin, 
but  joined  at  its  insertion  to  the  semitendinosus — which  mnscle 
was  thus  tricipital,  having  one  head  caudal  overlapping  the 
biceps,  one  ischiatic,  and,  thirdly,  this  accessorius.  The  two 
other  heads  are  similar  to  those  which  exist  for  the  same  muscle 
in  Castor  fher^  Atherura,  and  the  Otter.  There  is  a  middle 
head  of  the  gastrocnemius,  which  joins  the  external. 

The  peronni  and  tibial  muscles  were  exactly  similar  to  those 
in  my  former  specimen.  The  foot-muscles  were  as  follows  : — 
Abductor  ossis  metatarsi  minimi  digiti,  from  the  os  calcia  to 
the  spur  of  the  fifth  metatarsal ;  abductor  minimi  digiti,  a 
superficial  muscle,  with  a  short  triangular  belly  and  a  long 
tendon,  which  arises  from  the  external  annular  ugament  over 
the  peronsei  tendons,  and  is  inserted  into  the  fascia  over  the 
flexor  tendon  of  the  little  toe. 

The  lumbricales  were  six  in  number — one  to  the  inner  and 
one  to  the  outer  side  of  the  oater  toe,  a  similar  pair  for  the 
fourth  toe,  a  single  internal  muscle  for  the  third  and  one  for 
the  second  toes. 

The  radimental  hallux  has  two  muscles — a  flexor  brevis, 
whidi  extends  from  the  scaphoid  bone  to  the  iirst  phalanx, 
and  an  exceedingly  fine  triangular  and  superficial  adductor, 
which  arises  superficial  to  the  palmar  interosseona  muscle  for 
the  index  toe,  and  is  inserted  mto  the  inner  side  of  the  first 
phalanx  of  the  hallux. 

The  interossei  were  three  plantar  and  four  dorsal,  the  former 
being  (1)  adductor  indicis,  ?2)  adductor  quarti  digiti,  [3)  ad- 
ductor quinti  digiti ;  the  latter  were  (1)  abductor  indicia, 
(2)  adductor  tertii  digiti,  (3)  abductor  tertii,  and  (4)  abductor 
quarti  digiti. 

The  only  other  points  worthy  of  note  were  the  extension  of 
the  scalenus  posticus  to  the  upper  four  ribs,  of  the  external 
oblique  to  the  ten  lowennoat,  the  absence  of  ilio-costal  fibres 
in  the  quadratus  lumborum,  an  enormous  triangularis  stemi, 
a  two-bellied  depressor  of  the  mandible,  whose  anterior  por- 
tion is  connected  to  and  parallel  with  the  genio-hyoid,  with 
which  it  threes  in  function. 
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III. — The  Origin  of  the  Vertebrate  Skeleton. 

By  Hak£t  G.  Seeley,  St.  John's  College,  Cambridge. 

[Continued  from  tdL  iz.  p.  26(X} 

§  3.  7^  Phyaica  <^the  Skeleton. 

The  next  etep  after  a  Btudy  of  growth  is  to  observe  in  what 
directionB  growth  nsoally  occotb  ;  then  we  may  discover  the 
forces  w)u<£  accumolate  the  energy  that  results  in  such  growth. 
All  animalii  of  the  kinds  named  Vertebrata  have  their  mtemal 
bones  arranged  in  a  way  which  in  many  rcepecta  is  the  same 
for  them  afl — a  great  antero-posterior  extension ;  and  this 
arrangement  is  named  the  skeleton.  But  when  animals  are 
contrasted  with  each  other,  they  manifest  differences  in  the 
degree  of  growth,  and  in  the  presence  or  absence  of  some  of 
their  bones )  and  these  peculiarities,  being  persistent  through 
an  immense  number  of  variously  modifiea  individuals,  give  to 
the  skeleton  a  nttmb^  of  different  plans,  which  admit  ot  being 
defined.  And  out  of  these  considera^ons  arise  the  greatpro- 
Uems  affecdng  all  bones,  which  will  here  be  stated.  They 
arc: — What  is  the  skeleton,  and  why  has  it  an  existence  as  a 
skeleton?  and  what  are  the  plans  of  growth  of  the  skeleton 
among  vertebrate  animals,  and  why  do  those  plans  exist  ? 

Here,  then,  the  skeleton  first  i^pears  as  an  accomplished 
fact,  without  visible  genesis  beyond  such  as  may  be  traced  in 
each  individual,  where  changes  are  observed  to  occur  in  the 
bones  af^  an  animal  has  left  the  egg  or  the  utems,  which 
are  in  sequence  from  their  first  formation  to  completed  growth. 

By  the  skeleton,  I  understand  in  the  foregoing  passage  the 
vertebrate  skeleton  only ;  and  I  wish,  for  convenience,  to  keep 
the  idea  of  the  vertebrate  skeleton  mstinct  from  other  impor- 
tut  osseous  machinery  of  vertebrates,  which  is  better  named 
theappendictilar  bones,  the  dermal  bones,  and  the  respiratory 
bones.  The  reason  for  this  distinction  is  that  the  nature  of 
their  relation  to  the  axial  skeleton  must  first  be  demonstrated 
before  it  can  be  reasoned  apon.  The  vertebrate  skeleton,, 
moreover,  is  the  only  one  which  is  well  developed  in  every 
vertebrate  animal,  the  other  bones  being  variable  and  giving 
duuacters  to  the  plans  of  the  subordinate  sections.  Thus  the 
Vertebrata  admit  of  being  defined  as  those  animals  in  which 
the  elongated  central  nervous  system  is  sheathed  posteriorly 
by  a  sequence  of  osseous  rings,  and  anteriorly  by  a  bony  box — 
toe  rings  being  the  vertebne  protecting  the  spinal  coid,  while 
the  box  is  the  skull  covering  the  bram.  This  definition  in- 
cludes all  the  animals  classed  by  zoologists  as  Vertebrata,  ex- 
cutting  the  lancelet  {Amphioxus)f  which,  for  reasons  given  in 
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iht  chapter  on  classification,  must  be  temrded  as  forming  a 
group  of  eqnal  Eoolt^csl  value  with  the  Vertebrata. 

The  division  of  the  nervous  STstem  and  of  the  skeleton  into 
a  long  posterior  part  and  a  wide  anterior  put  ts  the  essential 
vertebrate  character.  And  if  we  are  to  undetstand  what  cha- 
racters are  essential,  and  why  they  undergo  change,  an  attempt 
must  be  made  to  state  clearly  what  they  are,  and  why  they 
exist.  It  will  be  sufficient,  with  regard  to  the  spinal  column, 
to  know  that  it  is  a  central,  Bomewhat  cylindrical  mass,  ex- 
tending the  length  of  the  vertebral  column  generally,  giving 
oS  at  mtervfds  pairs  c^  uervea,  and  tapering  towards  the  tail. 
While  the  brain  is  posteriorly  continuous  with  the  spinal  cord, 
it  is  much  larger,  and  consists  of  parts  which  are  sometimes 
arranged  one  before  the  other,  and  sometimes  one  over  the 
other ;  it  usually  ^vee  off  nerves  to  the  eyes,  the  ears,  the 
nose.  &c. 

Tne  vertebra  hare  a  common  basis,  on  which  the  neural 
column  rests,  and  which  is  a  subt^lindrical  column,  called  the 
notochord.  When  s^mented  and  ossified,  it  forms  the  part 
of  each  vertebra  named  the  centrum ;  and  this  centnmi  givea 
attachment  to  a  pair  of  bones  which  arch  over  the  spinal  cord 
and  are  separated  from  others  by  the  intervertebral  nerves ; 
they  may  become  inseparaUy  united  to  the  centrum  or  always 
remain  distinct.  The  skull  is  myde  by  a  number  of  small 
bones  which  sntorally  unite,  or  simjJy  overlap  each  other,  so 
as  to  enclose  the  bram,  which  case  nsualty  may  be  separated 
vertically  down  the  sutmes  into  three  more  or  less  well-defined 
segments,  each  conmsting  of  a  bone  at  the  base,  a  bone  on 
each  side  for  the  sides  of  the  aich,  and  one  or  two  Ixmes  above 
vaulting  it  over.  A  necessary  and  separate  part  of  the  skiill 
is  comprised  generally  under  the  terms  upper  and  lower  jaws. 

Now  we  have  to  mquire  why  these  parts  exist — in  other 
words,  how  they  come  to  grow.  And  all  growth  has  been 
seen  to  be  organic  dialysis,  which  takes  place  under  the  in- 
fluence of  alternating  pressure  and  tension  and  rest.  How^ 
then,  does  this  law  apply  to  the  formation  of  the  vertebrate 
skeleton,  and  account  f(H-  the  formatioa  of  bones  so  deeply 
seated  and  well  protected,  and  for  the  formation  and  com- 
plexity of  brains  and  crania  ?     I  will  endeavour  to  explain. 

All  vertebrate  animals  are  locmnotive,  and  all  fish  and  all 
immature  Amphllna  live  in  water.  These  animals  progress 
backward,  though  we  usually  name  the  motion  fcnwam  j  that 
is,  each  uses  its  tail  to  obtain  a  levere^  by  which  it  retreats, 
the  aiumal's  head  neceeaarily  going  where  the  tail  sends  it. 
It  is.  therefore  evident  that  the  head,  in  piercing  the  water, 
experiences  some  pressure  alternating  with  rest,  while  the 
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body  e:q|eneDces  a  Herpentiiie  motion  originated  br  the  tail 
ana  passing  forward.  To  onderstand  clei^j  the  eflects  upon 
the  animal  of  this  movement,  it  will  be  naeful  to  study  it  ex- 
peiimeDtally.  IL  then,  I  take  an  ordinaiy  long  bolstfx,  which 
in  its  cylindrical  form  will  represent  a  fieh,  and  hold  firmly 
one  extremity  of  it  (which  for  convenience  I  Buppose  to  be  its 
tail),  and  then  imitate  the  movement  of  the  fian  by  moving 
the  tail  powerfnlly  &om  side  to  aide,  it  will  be  seen  that  the 
movement  propels  the  feathers  towards  the  &ee  end  of  the 
bolster ;  that  is,  by  granting  the  bolster  a  tail,  I  have  elabo- 
rated for  it  ahead  also.  Now  to  apply  this  principle  to  the  fish. 
Instead  of  the  force  fiimished  1^  my  hands,  there  are  enor- 
nions  mosclea  ertending  down  the  body ;  instead  of  the  bed- 
ticking  for  an  oater  envelope,  there  is  a  vertebral  column : 
and  finally,  instead  of  feathers  inside  of  it,  there  is  the  centnu 
Dsvons  system,  whidi,  in  the  yonng  state  at  least,  is  centrally 
fluid.  Now,  if  the  tail  te  set  moving  as  it  is  seen  to  move  in 
a  fish  out  of  water,  the  powerful  pressure  behind  will  compress 
the  light  semifluid  sabetance  of  the  spinal  cord  and  force  it  to 
move  forward,  and  this  movement  is  maintained  during  the 
life  of  the  individual ;  it  will  also  by  the  tension  increase  the 
length  of  the  spinal  matter  relatively  to  the  osseous  sheath. 
The  mechanical  effect,  then,  of  motion  originated  by  the  tail 
is  an  immense  amount  of  leverage  applied  at  every  point  of 
the  curve  of  the  body,  which  inevitably  acts  upon  tne  con- 
tents of  the  spinal  tube  in  compressing  and  forcing  the  sub- 
stance forward.  It  also  most  act^  as  m  tension  and  pressure 
have  been  seen  to  act,  in  stimnlatmg  the  growth  of  the  spinal 
cord. 

Thus  there  is  a  persistent  influence  ever  tending  to  elongate 
the  spinal  oolnmn.  As  it  was  seen  that  there  is  an  actual 
forcing  of  the  spinal  cord  forward,  so  this  growth  will  tend  in 
the  same  way.  But  I  have  already  point^  out  how  soon  the 
individual  pown  to  be  modified  in  form  comes  to  an  end, 
al&oi^h  the  forces  capable  of  modifying  the  organism  con- 
tinue to  act, — and  that  thus  the  energy  of  life  is  not  lost,  bat 
becomes  potential  for  a  time  in  the  parent,  and  can  only  be 
maniiegted  kinetically  when  a  bud  or  ovum  which  has  in  it  a 
c^Muity  for  mobility  which  the  parent  had  not,  is  thrown  off 
from  the  organism ;  and  then,  under  the  name  of  a  variety, 
we  see  mamfested  the  potential  activity  of  the  parent  which 
iti  organization  had  previously  compelled  to  remain  as  poten- 
tial activity.  So  that  we  cannot  expect  to  find  these  forces 
producing  \aiga  visible  effects  nnder  onr  eyes  in  one  indivi- 
aual.  But  we  must  expect  that  in  a  succession  of  individnsLs, 
each  of  which  remains  for  a  certain  period  capable  of  modifi- 
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catioD,  the  force  wbicli  is  potential  and  persiateot,  and  in  each 
individual  ia  renewed,  will,  as  tbe  opportunities  for  it  to  take 
the  kinetic  form  succesaively  arrive,  oe  manifested  as  folly  as 
it  wonld  originally  have  been  in  one  individual  if  the  organic 
machinery  had  been  capable  of  maintaining  the  nutrition  ne- 
cessary to  elaborate  growth.  I  shall  thus  be  justified  iik 
reasoning  about  the  species  as  thongh  it  were  an  individual, 
and  to  conclude  that  the  force  which  has  been  shown,  both 
theoreticallv  and  experimentally,  to  be  competent  to  produce 
an  elongatiou  of  the  spinal  cord  toward  the  part  called  the 
head,  actually  does  produce  the  edects  which  it  ought  to  pro- 
duce. And  the  way  in  which  this  is  done  depends  upon  the 
means  to  do  it :  first,  tbe  forcing  of  tbe  nutritive  fluid  forward 
necessarily  produces  an  enlargement  of  the  nervous  system  at 
the  autenor  end;  and,  secondly,  the  growth  forward  of  the 
n^TOUS  system  moat  cause  a  pressure  which  will  stimulate 
special  growth  in  tbat  region :  and  the  parts  of  the  brain 
which  were  originally  arranged  one  before  each  other  may 
come  to  be  forced  one  over  tbe  other  by  growth  forward  of  the 
neural  tiaane  pressing  into  l^e  brain-case. 

And  when  a  brain  is  examined,  in  it  are  found  large  cavi- 
ties called  ventricles,  which  are  me  receptacles  of  fluid,  snch 
as  we  might  thecretically  expect.  And  when  tbe  braina  of 
the  lower  Vertebrata  are  compared  with  those  of  the  higher 
Vertebrata,  there  will  be  remained  a  gradual  increase,  as  we 
ascend  in  organization,  in  the  size  of  the  cerebral  lobes,  which 
first  push  the  optic  lobes  on  each  side  so  that  the  cerebnun 
abuts  against  tbe  cerebellum,  and  finally  overrides  it.  There- 
fore it  must  be  anticipated  that  the  longer  the  time  for  which 
a  vertebrate  type  of  animal  has  persisted  upon  the  earth's 
surface,  the  higher  will  be  its  uervons  organization;  and 
hence  that  extinct  animals  which  seem  to  be  the  direct  repre- 
sentativee,  bo  far  as  their  bones  go,  of  existing  animals,  will, 
so  far  as  they  approach  nearer  to  the  common  vertebrate 
plan,  have  had  a  lower  grade  of  vital  organs.  Having  seen 
that  the  movement  of  the  body  wonla  be  competeat,  by 
governing  the  direction  of  growth  and  the  diatnbution  of 
nutriment,  to  generate  the  meiu  ^m  a  pre-existing  spinal 
cord,  it  ia  probable  that  the  nerves  are  in  the  same  war 
affluents  to  and  eustainers  of  the  spinal  column,  and  that  iheu* 
presence  preserves  its  division  into  segments. 

Having  advanced  this  hypothesis  of  the  vertebrate  plan  of 
the  central  neural  system,  we  will  endeavour  to  see  how  Ae 
oerve-matter  becomes  coated  with  the  investing  skeleton. 
And  to  do  this,  it  will  be  requisite  to  conaider  the  entire  bodj 
as  a  machine  capable  of  manifesting  the  forces  of  preeaore  and 
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tenaion,  aad  to  examine  how  the  part  of  the  body  under  con- 
oderation  can  "be  affected  hj  these  forces. 

It  is  dae  to  Mr.  Herbert  Spencer  to  state  that  he  has 
endeavoured  to  grapple  with  this  q  uestioa ;  but,  althoagh  he 
appreciated  Mly  toe  simple  mechanical  conditions  of  the 
problon,  he  seems  to  me  to  have  fuled  to  solve  it.  His  argn- 
ment  ig  that  when  pressure  is  manifested  on  alternate  sides  of 
a  rod,  there  will  be  a  neatrsl  axis  within  it  which  only  expe- 
riences small  compressions,  and  external  to  that  an  investing 
regioD,  where  pressure  and  tension  alternate.  He  then  tries 
to  apply  that  principle  to  a  fish.  The  principle  would  be 
perfectly  applicable  to  a  long  bone,  and  would  account  for  its 
being  hollow  or  less  deuse  intemally ;  but  it  is  not  appEcable 
to  a  fish,  because  there  is  nothing  to  correspond  to  the  aollow- 
ness  of  a  bone  in  the  middle  line  of  the  animal ;  and,  on  the 
contrary,  the  region  which  should  be  the  unoBStfied  neutral 
axis  is  the  ossified  neural  skeleton — a  condition  exactly  the 
reverse  of  what  it  should  be  were  Mr.  Spencer's  hypouiesis 
true.  Mr.  Spencer's  error  consists  in  not  recognizing  that  the  , 
muscles  of  tne  body  are,  in  regard  to  the  production  of  the 
neural  skeleton,  precisely  what  the  weight  is  which  bends  a 
revolving  flexible  rod — the  power  which  produces  a  neutral 
axis,  and  which  also  produces  the  pressure  and  tension  in 
which  we  have  seen  that  ossifications  arise*. 

In  seeking  to  explain  this  formation  of  an  osseous  skele- 
ton, instead  of  taking  an  abstract,  impossible  archetype  to 
reason  &om,  my  argument  may  be  clearer  if  we  examine 
the  conditions  oi  the  problem  as  presented  in  some  animal. 
Having  the  choice  of  animals,  among  which  a  Chelonian 
would  De  the  least  suitable,  the  most  difficult  skeleton  to  un- 
derstand, I  select  a  whiting.  The  fish  manifests  locomotive 
mergy ;  and  to  find  the  source  of  this  mechanical  power,  I 
skin  her.  The  skin  requires  to  be  dissected  off,  on  account  of 
its  cloee  union  with  the  constituent  fibres  of  the  muscles ;  and 
in  eome  parts  of  the  bodv  there  are  attached  to  it  special 
skin-muscles  in  addition.  The  skin  removed,  there  is  seen  an 
enormous  development  of  muscles,  which  are  arranged  in  a 
very  marked  way.  Fibres  extend  from  the  skin  M)liqaely 
inward  toward  the  skeleton ;  and  these  fibres  are  gronped  into 
oblioQely  placed  moacles,  which  are  arranged  along  the  animal 
parallel  to  each  other,  so  as  to  make  large  strips  of  similar 
muscles,  which  reach  from  tail  to  head.  In  the  tail  of  the 
whiting  there  are  four  of  these  strips  on  each  side  j  and  the 
constitneut  muscles  are  so  arranged  that  the  obliqmty  of  tlie 

*  Prineiplei  of  Biology,  vol.  ii.  p.  10ft 
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fonr  series  makes  a  W-like  outline  when  traced  eztemsUy 
&om  the  dorsal  to  tlie  Tentral  Bnrface,  tlie  apper  part  of  theW 
being  towards  the  animal's  head.  Here,  then,  is  an  immense 
moscolar  power,  so  arranged  as  to  act  in  many  directions. 

Bemormg  the  whole  of  the  moscles,  we  expose  the  verte- 
brate  skeleton  beneath  them,  and  find  that  each  transverse 
moBColar  segment  corresponoB  with  a  transvetse  osseous  s^ 
ment ;  and  mat  the  direction  of  the  muscles  of  the  two  middle 
strips  of  the  W  coincides  with  the  direction  of  the  dorsal  and 
abdominal  processes  of  the  vertebne,  and  with  the  nerves. 
These  middle  moscnlar  strips'  are  large  compared  with  the 
saperior  and  inferior  strips ;  and  in  tamsverse  section  each 
often  shows,  by  the  method  of  overlapping,  an  approach  to  a 
concentric  arrangement  of  .the  constitaent  muscles  in  the  re- 

f'on  of  the  tail.  The  forces  represented  bv  these  muscles  are, 
believe,  precisely  such  in  their  diatribatiOQ  and  combination 
as  theoretically  might  have  been  anticipated.  Bnt.  before 
considering  the  effects  of  their  action,  it  is  to  be  reinarKedthat 
,  the  discovery  of  a  notochord  among  uie  Tunicata  Wds  strong 
probability  to  the  supposition  that  the  notochord,  which  ex- 
tends beneath  the  neural  chord,  is  not  a  product,  bnt  ooe  of 
the  original  foundations,  of  ika  vertebrate  plan.  Bnt,  granting 
a  notochord,  it  is  impossible,  without  a  stretch  of  imagination, 
undra  which  the  reason  gives  war,  to  assume  the  existence  of 
a  mass  of  muscle  like  that  whicn  makes  the  great  bulk  of  a 
fish,  and  then  try  to  account  for  its  se^entra  condition,  as 
Mr.  Herbert  Spencer  does,  by  lateral  breaking  strains.  In 
nature,  so  far  as  I  am  aware,  no  such  phenomenon  exists. 
And  it  seems  to  me  as  gratuitous  to  aaaume  the  existence  of 
the  muscles,  in  order  to  have  them  subsequently  segmented 
by  these  imaginary  lateral  strains,  produced  without  any  force 
to  produce  them,  as  it  is  to  suppose  that  the  foundation  of  the 
vertebral  column  is  laid  by  breaking  strains  segmenting  the 
notochord.  Before  such  views  can  claim  to  be  considered  in 
science,  iheir  author  is  bound  to  show  that  an  animal  is  acted 
upon  by  lateral  forces  external  to  itself,  and  that  an  effect  of 
such  strains  wonld  be  te  cause  the  muscular  tissues  to  snap 
into  little  short  muscles.  saA.  that  such  struns  continued  would 
eventually  pass  througn  the  whole  of  the  animal  except  ite 
skin  and  viscera !  In  the  chapter  on  growth,  we  have  seen 
that  the  consequences  of  strams  woula  be,  not  a  weakening, 
but  a  strengthening  of  the  tissues. 

In  the  axial  part  of  a  fish,  a  setpent,  or  indeed  in  any  ani- 
mal, the  successive  segments,  both  of  bone  and  muscle,  are 
exceedingly  similar  to  each  other.  Almost  at  all  parts  of  the 
trunk  two  adjacent  vertebrae  can  only  be  distinguished  from 
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each  other  by  cloee  comparuqn,  if  they  sre  in  the  same  divi- 
HOQ  of  the  Dodj.  And  there  being  thia  seqneaoe,  the  form  of 
parts  only  chuiging  with  the  changed  Auction  of  diflereot 
r^ona  of  ihs  body,  it  will  be  legittmste  reaaonin^,  if  we  can 
dircover  a  law  capable  of  acoooQtiQg  for  a  primitive  initial 
•egment,  to  oonclivie  that  the  continnoiu  operation  of  that  law 
would  erentoally  segment  the  entire  animal,  if  an  animal 
arable  of  being  encaaed  in  a  segmented  covering  already 
esd9ted. 

According  to  the  laws  of  growth,  we  find  that  difierentiAtion 
of  parts  ia  dae  to  the  kinetic  energy  of  the  indiTidnal  or  to 
the  potential  energy  of  its  oi^anization — and  that  no  organic 
energy  is  lost,  bat  becomes  accnmolated  in  the  individoal  long 
after  the  mobility  of  the  parts  ceases,  and  then  is  transmitt^ 
with  and  added  to  the  common  stock  of  energy  to  be  inherited. 
If  this  inherited  energy  is  soch  that  it  is  capable  of  being 
manifested  within  the  mobile  period  of  life,  then  it  will  stamp 
its  characteristic  marks  upon  the  organism.  Bat  if  it  is  too 
general  to  be  manifested  daring  that  period,  it  takes  a  poten-. 
tial  form,  and  may  even  remain  latent  for  several  generations 
and  accamulate^  and  then,  instead  of  being  developed  kineti- 
cally  in  the  individual,  it  at  an  early  period  is  me^;ed  in  the 
common  stock,  and  appears  kineticaUy  in  the  organizatiim, 
and  potentially  in  the  individaal,  as  a  new  part. 

Tons  in  Ophidians,  which  exert  continoally  an  int^ue 
muacnlar  force  apon  every  joint  of  the  vertebru  column,  we 
find  that  the  kinetic  energy  is  manifested  in  giving  to  the* 
bones  great  density,  sharpness  of  definition,  and  perfect  ossifi- 
cation, bat  never  in  the  partial  formation  of  a  growth  like 
an  epiphysis,  between  vertebrw.  Yet,  if  the  views  which 
I  oi^  are  true  views,  there  should  be  some  result,  in  in- 
creased ossification,  of  all  thia  moscular  power ;  and  the 
reeolt  is  found  in  the  numerical  increase  of  the  vertebne,  so 
that  in  Ophidians  they  sometimes  number  400  or  500.  But  ■ 
this  increase  is  potential,  and  takes  place  at  so  early  a  period 
that  the  newly  added  se^ent  (vertebne,  muscles,  nerves,  &c.) 
is  developed  equally  with  the  others.  If  the  increase  takes 
place  in  the  thoracic  region,  it  necessarily  elongates  the  viscera; 
if  the  tail  is  lengtbenea,  by  comparison  the  body  appears  to  be 
shortened. 

If  we  take  another  tj^,  that  of  the  Anurous  Amphibia^ 
which  do  not  display  muscular  power  by  wrigglings  which 
press  and  pull  the  vertebne,  as  among  serpents,  bat  prepress 
Dy  leaping,  and  keep  the  body  removed  &om  the  ground,  ex- 
cept at  the  caodal  shrle,  the  power,  both  kinetic  and  potential, 
acts  chiefly  on  ^' limbs — kinetically  in  the  elongation  and 
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hoUownesB  of  the  limb-bones,  the  ilia,  Ac,  potentially  (mt- 
haps]  in  the  formation  of  investing  epiphyses  at  their  enaa — 
bnt  in  Bcarcely  an  appreciable  way  upon  the  vertebne  in  either 
form,  since  they  remain  both  very  few  in  number  and  short 

It  cannot  be  necessaiy  to  multiply  these  illostrationBj;  for 
the  same  law  may  be  traced  in  every  osseous  structure.  Where 
an  animal  osee  any  part  of  the  body,  the  part  grows  loi^, 
either  kinetically  by  lengthening  uie  individual  parts,  or 
potentially  by  increasing  their  number. 

If,  now,  we  generalize  these  facts  in  relation  to  the  vertebral 
column,  the  r^ult  is,  that  since  the  potential  epiphyses  mnlti- 
tiply  indefinitely  and  elongate  the  body,  so  there  must  have 
been  a  period  when  the  body  was  short  and  when  the  eeg- 
ments  were  very  few — and  that  the  elongation  of  the  body 
proceeds  gradually,  and,  except  in  the  caudal  region,  is  likely 
to  be  arrested  by  the  development  of  limba. 

It  were  simplest  to  assume,  if  there  had  been  grounds  for 
doing  BO,  a  single  vertebra  as  the  basis  from  which  the  body 
was  formed :  but  the  existence  of  a  notocbord  among  tunica- 
ries, and  the  vast  gup  between  Amphioxua  and  ordinary 
vertebrates,  does  not  warrant  such  an  assumption ;  nor  doea  it 
indeed  entw  practically  into  my  theory  of  a  vertebrate.  How- 
ever, if  we  asBome  an  animal  with  the  viscera  of  a  fish,  with 
a  notochord,  and  with  terminal  muscles  capable  of  moving  the 
tail,  then  the  consequence  of  that  arrangement  would  be  the 
formation  of  a  terminal  segment,  not  by  breaJdng  a  piece  off 
*the  notochord,  but  by  the  muscular  action  increasing  the 
density  of  the  terminal  portion,  and  this  organic  dialysis  even- 
tually giving  it  a  structure  by  which  it  is  chemically  separated 
from  the  other  parts.  The  direction  of  the  mechanical  strain 
becomes  the  direction  of  greatest  density,  and  determines  the 
directions  in  which  the  osseous  matter  is  deposited  and  the 
shapes  which  it  assumes. 

Then,  just  as  the  inherited  energy  of  many  individuals  at 
last  became  a  force  sufficient  to  di^rentiate  the  first  osseous 
caudal  segment,  so  the  continuous  operation  of  the  same  mus- 
cles goes  on  accumulating  energy  for  which  there  can  be  no 
outlet  in  the  adult  organization,  and  the  energy  takes  the 
potential  form.  It  has,  in  fact,  become  so  powerful  that,  in- 
stead of  displaying  itself  only  in  maturity,  it  begins  to  act 
upon  the  immature  animal  at  as  early  a  time  as  the  other  and 
ordinary  laws  of  its  growth,  and  in  mis  way  gives  expression 
to  itseU,  differentiating  a  new  segment  similar  to  tne  pre- 
existing segment — a  potential  epiphysis,  which,  growing  con- 
tinuously with  the  original  segment,  can  afterwards  scarcely 
be  distinguished  from  it.     Thus  the  tail  comes  to  have  two 
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segments ;  and  bo  the  piocem  most  go  on,  the  vertebnc  in- 
creasing in  number  and  extending  farther  towards  the  head, 
till  the  basb  of  a  vertebral  colomn  is  elaborated.  So  far  as  I 
am  aware,  this  hjrpothesis  is  in  accord  with  the  snm  of  the 
&ctB,  and  gives  an  explanation  of  their  relation  to  each  other. 
And  not  only  does  it  account  for  the  original  existence  of  a 
vertebral  column,  but  for  its  Bubseq aent  modifications,  and  for 
the  repetition  of  the  successive  similar  soft  parts  (moscles  and 
nerrea)  which  are  correlated  with  the  bones. 

Bat  so  fiar  we  only  account  for  the  centrum  of  a  vertebra. 
In  OUT  usual  conception  of  it,  especially,  as  seen  in  the  fish's 

Sit  includes  an  arch  on  the  dorsal  part,  odled  the  nenral 
,  irhich  covers  the  nenral  column,  and  a  similar  arch  on 
the  ventral  side,  called  the  hiemal  arch,  which  covers  a  blood- 
vessel. In  dissecting  a  fish,  the  muscles  in  the  tail  of  the 
dorsal  and  luemal  sides  of  the  animal  are  seen  to  be  as  like 
each  other  as  are  the  nenral  and  hmmal  arches ;  so  that  it  will- 
be  in  accord  with  the  mechanical  basis  on  which  this  investi- 
gation started  to  conclude  that  in  both  cases  a  like  force  has 
produced  a  like  resolt. 

But  how?  If  we  grant  the  di^rentiatioQ  of  an  initial 
caudal  segment  of  the  notochord  by  muscular  power,  then  as 
those  lataral  muscles  of  the  tail,  acting  obliquely,  enlarge, 
they  would,  with  increasing  force,  become  competent  to  set  up 
a  separate  ossification  upon  the  notochord  at  each  of  the  mar- 
gins of  their  overgrowth.  And  these  points,  it  is  to  be  ro- 
marked.  coincide  with  the  points  of  origin  from  the  centrum - 
<tf  the  lateral  parts  of  the  two  arches.  When  once  these 
kinetic  epipb^es  are  brought  into  existence,  the  lateral  mus- 
cular attachment  would  ensure  their  growth,  and  the  dorsal 
and  ventral  muscles  would  as  sorely  £aw  them  towards  each 
other  above  and  below.  Thus  the  fundamental  plan  of  the 
tail  of  a  fish  in  its  soft  parts  eupplies  the  machinery  necessary 
to  elaborate  die  hard  parts  j  and  from  their  less  bulk  and  the 
greater  relative  power  brought  to  bear  upon  them,  it  would 
seem  not  improbable  that  the  neural  and  hiemal  arches  should 
be  ossified  at  an  earlier  period  in  the  history  of  the  organiza- 
tion than  the  centnun.  And  this  muscular  power  would  be 
competent,  if  the  ardea  long  remained  separate  from  the  cen- 
tnun, to  ^aw  them  towards  each  other,  so  that  the  dorsal  part 
of  every  nenral  arch  would  abut  against  the  dorsal  part  of  the 
arch  next  behind  it.  Thus  there  will  come  to  be  formed  in- 
terlocking facets  between  the  arches,  of  which  the  anterior 
will  look  upward  while  the  posterior  will  look  downward :  in 
most  animals  the  neural  ux^es  actually  have  such  facets, 
which  are  known  as  anterior  and  posterior  zygapophyses. 


D,g,t,.?<i  I,,  Google 


30  Mr.  H.  G.  Seeley  on  the  Origin 

In  the  median  lateral  line  between  the  great  lateral  miucles 
slight  ttansrerse  processes  are  sometimes  developed:  and  these 
may  be  npoa  the  centrum,  or  cpon  the  neural  arch,  or  upon 
the  htsmai  arch,  according  to  the  arrangement  of  the  mnsdes. 
Bnt  the  point  is  one  of  detail,  and  not  a  fundamental  part  of 
the  Terteorate  common  plan.  As  the  caudal  rertebrte  progress 
forward  towards  the  head,  they  encounter  the  viscera  on  the 
haemal  side ;  and  then  the  hemal  arch  widens  and  embraces 
the  viscera,  so  that  the  parts  called  hnmapophyBes,  which  in 
the  tail  are  directed  downward,  come  in  the  thorax  to  be  lifled 
up  the  side  of  the  centrum  and  directed  outward,  sometimes 
attached  to  the  median  lateral  OBseoua  process,  ana  often  con- 
nate with  it  When  the  viscera  extend  to  a  great  length 
down  the  body,  the  lateral  transverse  processes  are  not  deve- 
loped as  diiitmct  processea ;  when  the  viscera  have  a  short 
extension  and  the  tail  is  long,  they  are  considerably  developed^ 
and  then  pass  forward  as  epiphyses  upon  the  visceral  r^on, 
being  developed  at  the  point  of  junction  of  the  tuemapopt^sis 
vitii  the  part  of  the  centrum  wmch  supports  it.  In  this  iorm 
the  hsamal  arch  is  called  a  rib.  And  as  the  arch  widens,  new 
elements  come  to  be  introduced  into  the  circle  which  it  consd- 
tntes — formed  toward  the  ventral  sur&ce  by  the  increased 
expansion  given  to  the  ventral  strips  of  muscles,  which  often 
become  blended  with  the  lower  lateral  strips. 

In  this  way  I  conceive  the  vertebrate  common  plan  to  have 
been  elaborated,  so  far  as  its  osteological  structures  are  con- 
cerned, by  the  mechanical  machinery  with  which  it  is  inevi- 
tably accompanied.  And  if  so,  it  will  he  evident  that  all 
Bubsieqaent  variations  it  may  assume  in  form  will  be  due  to  a 
difierent  distiibation  of  the  muscnlar  machinery  resulting 
from  kinetic  growth,  while  the  different  proportions  of  the 
different  regions  of  the  colonm  will  be  due  to  potential  growA. 

In  first  concaving  of  a  vertebrate  I  introduced  two  ideas — 
the  tail  and  its  product,  the  head.  In  obtaining  a  similar 
generalized  idea  of  the  head  to  that  just  given  of  ue  body,  it 
may  be  as  well  to  remark : — that  the  extension  forward  of  the 
vertebne  will  have  maintained  the  spinal  cord  of  approxi- 
mately uniform  size  up  to  the  point  where,  like  the  constricted 
neck  of  a  bottle,  it  abuts  against  the  enlarged  terminal  part ; 
and  that  the  transition  m  the  dorsal  region  from  nenm 
matter  covered  by  a  vertebra  to  the  brain  covered  by  the 
skoll  is  not  dissimilar  in  kind  to  the  transition  seen  on  the 
hsamal  surface,  where  the  tail  suddenly  expands  and  covers 
the  viscera,  only  with  this  differenc&— that  while  the  brain  ex- 
periences bnt  very  slight  fluctuations  in  size,  the  viscera  are 
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constantly  ondeiffouig  change.  Both  hnmat  and  nenral  parts 
tenninate  in  the  head,  but  under  these  different  conditions — 
that  while  the  nenral  arch  is  being  modified  for  the  first  time, 
the  hffimal  arch  nndergoea  its  second  transformation,  which 
mar  be  altered  to  some  extent  hy  the  relation  of  the  two 
arcnes  to  each  other ;  so  that,  on  h  priori  grounds,  the  htemal 
arch  in  the  slndl  mar  be  expected  to  be  more  complex  than 
the  neuTsl  arch,  and  also  to  more  readily  assimilate  to  the 
hxmal  arches  of  the  body. 

Now,  if  the  brain-snbetance  is  supposed  to  have  accnmnlated 
at  the  anterior  end  of  the  body  aa  a  conseqoence  of  the  motion 
and  mode  of  growth  of  the  animal,  and  qnite  irrespective  of  the 
Tertebne,  its  covering  &om  the  very  first  experienced  some 
different  conditions  of  ossification  fxtim  those  of  the  vertebral 
neural  uch — snpposing,  of  course,  an  anterior  enlargement  of 
the  nervous  system  to  have  taken  place  prior  to  the  entire 
B^mentation  of  the  notochord.  Snch  a  view,  however,  is  not 
nipported  by  the  evidence  ftom  An^ioxua,  since  the  noto- 
chwd  is  segmented  and  no  brain  developed.  And  the  difficult 
of  a  ^eoty  of  ^e  sknll  hinges  npon  uie  relative  probability 
of  the  akiul  originating  prior  or  sabseqnently  to  segmentation 
of  the  notochord — becanse  in  the  one  case  it  will  be  but  an 
extension  onward  of  the  vertebral  plan,  and  in  the  other  case 
it  may  have  originated  apart  from  the  vertebral  basis.  If  the 
Av^toxua  is  a  distinct  ^pe  animal  &om  the  Vertebrata, 
VB  shall  not  be  warranted  in  reasoning  &om  it  to  a  vertebrate. 
But,  whatever  the  initial  circmnstances  were  which  governed 
the  formatioD  of  a  brain-case,  we  shall  not  be  justified,  except 
with  good  evidence,  in  asBuming  any  other  cause  to  account 
for  it  than  potential  repetition,  which  under  altered  conditions 
has  be^  found  competent  to  produce  very  difierent  osseous 
structures  in  different  parts  of  the  vertebral  column,  especially 
as  the  brain  offers  a  surface  to  be  covered  different  from  the 
spinal  cord,  and  conditions  of  stability  different  fi^m  the  visceral 
r^on.  It  has  been  seen,  with  the  diverging  vertebral  pro- 
cesses, that,  under  the  new  conditions,  osseous  elements  come 
into  existenee  which  were  not  found  in  the  caudal  region: 
similarly  it  will  not  be  surprising  if  some  new  structures  are 
developed  in  the  head  by  the  special  influences  working  in 
that  put  of  the  body. 

So^estive  evidence  of  ori^nal  uni^  of  origin,  direct  or 
indirect,  for  the  whole  skeleton,  ie  snpphed  by  the  SKull  being 
K^ented,  as  it  is  shown  to  be  by  well-made  researches ;  for 
if  It  had  originated  independently,  no  trace  of  segments  could 
be  antidpated,  but  an  arrangement  of  bones  with  which  the 
spinal  column  would  have  at  first  nothing  in  common,  though 
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eventnallr  its  potential  energy  would  influence  their  airange- 
ment,  ana  gradnallj  bring  the  Btructure  of  ^e  brain-case  into 
harmony  with  the  vextebral  plan.  Thns  there  are  three  po8- 
Bible  ways  of  formation  for  a  skull : — let,  potential  repetition 
of  the  vertebrate  plan ;  2ndly,  independent  ossification ;  aad, 
3rdly,  independent  ossificatton  modified  by  potential  repetition. 
The  facts  of  the  case  are  such  that  It  is  qmte  possible  to  select 
examples  which  would  sustain  each  of  these  views.  Thus 
among  the  shark  tribe,  the  bony  cerebral  envelope  is  made  up 
of  bomogeaeons  osseous  particles  which  show  no  indication 
whatever  of  segmentation.  And,  in  the  absence  of  evidence 
of  division  of  the  head  into  separate  bones,  it  would  be  an 
unwarrantable  use  of  the  imagination  to  suppose  that  the 
divisions  had  once  existed  and  have  become  obliterated.  This 
would  seem  to  be  a  type  of  those  examples  of  the  skull  which 
have  originated  independently  of  the  vertebral  column  and 
before  it  extended  the  whole  length  of  the  animal.  The  ser- 
p^t  might  be  taken  as  a  type  in  which  the  skull  might  have 
originated  as  a  natural  consecutive  part  of  the  vertebral  sys- 
tem ;  while  for  the  third  ^pe  we  might  instance  fishes  like 
the  sturgeon  or  animals  like  the  Chelonians,  where  the  brain 
is  fint  sheathed  in  homogeneous  cartilage  which  may  have 
been  formed  independently  of  the  vertebral  system,  Uien  this 
is  covered  with  osseous  plates,  which  reproduce  with  some 
modifications  the  vertebral  elements. 

Thus  there  must  always  be  a  conflict  between  potential 
energy,  in  organization,  leading  to  nnifoimity  and  simplicity, 
and  kinetic  energy,  leading  to  varie^;  and  the  longer  any 
type  endures  in  tune,  the  more  closely  its  cerebral  region  will 
^proximate  to  the  vertebral  structure,  so  far  as  the  grouping 
of  the  bones  is  concerned ;  thus  in  the  human  subject  the 
stractore  of  the  brain-case  is  more  simple  and  the  segments 
are  better  marked  than  is  the  case  with  fishes;  so  that  a 
theoty  of  the  skull  will  depend  upon  the  organization  of  the 
animal,  which  determines  tne  relative  influence  of  kinetic  and 
potential  ossification. 

The  human  brain-case,  being  almost  entirely  a  potential 
ossification,  is  one  of  the  simplest  It  consists  of  some  (three) 
bones  at  the  base,  in  the  meman  line,  called  in  sequence  basi- 
occipital,  basisphenoid,  and  presphenoid,  the  basisphenoid 
and  presphenoid  in  the  adult  being  united  together  as  one 
bone,  'rtie  basioccipital  immediate^  follows  the  centrum  of 
a  vertebra ;  and  these  bones  are  to  the  skull  what  the  centrums 
would  be  to  three  segments  of  the  vertebral  column.  On  each 
side  of  this  row  of  skull-bones  are  placed  three  other  bones  (a 
side  bone  to  each  base-bone),  which  rise  up  to  embrace  the 
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aides  of  the  brain.  They  aic  called  (in  seqacnco  from  behind 
forward}  exoccipital,  alisphcnoid,  and  orbitosphenoid,  and  have 
the  same  sort  of  relation  to  the  base-bones  that  the  lateral 
elements  of  the  npper  arch  of  a  aeries  of  three  vertebne  have 
to  the  three  centrums  out  of  which  tliey  rise.  In  the  vertebrie 
the  npper  bones,  called  ncurapophjses,  enclose  the  nenral 
Bubstfuice,  meeting  above  it.  In  the  skull  they  do  not  meet 
abore ;  but  Just  as  with  the  lateral  elements  of  the  inferior 
vertebral  arch,  in  the  transition  from  the  true  caudal  region  to 
the  preanal  or  visceral  region  osseous  elements  come  to  be 
introduced  between  them  in  some  animals,  which  did  not 
exist  in  the  tail,  so  in  the  transition  from  the  upper  arches  of 
the  vertebrs  to  the  upper  arches  of  the  skull,  enlarged  to 
cover  the  brain,  a  sequence  of  boucs  is  introduced,  to  roc^ 
over  the  cavity,  to  which  there  is  nothing  corresponding  in 
the  vertebral  region.  These  bones,  counting  from  beliind 
forward,  are  named  supraoccipital,  parietal,  and  frontal. 
And  all  the  bones  enumerated  differ  from  those  of  ver- 
tebrte  in  touching  each  other  throughout  their  lateral  margina 
by  sutures  or  overlap— a  condition  which  in  the  vertebral 
column  is  only  met  with  exceptionally,  as  in  the  cervical  re- 
gion of  the  rays,  pipe-fish,  &c.,  and  a  part  of  the  vertebra! 
colamn  called  me  sacrum,  in  many  land-animals.  And  these 
bones  touching  each  other  throughout  their  extent,  enlarge 
the  cranial  cavity  much  in  the  same  way  as  a  sea-urchin  en- 
larges its  covering  shell.  In  the  human  skull  there  is  some- 
thing more,  however ;  there  are  bones  which  have  existence 
in  relation  to  the  senses :  such  are  some  bones  which  come  in 
between  the  first  and  second  segments  of  the  skull,  and  are 
cramected  in  a  more  or  less  evident  way  with  the  ear ;  they 
have  been  na^ied  collectively  the  otic  bones.  Then,  between 
the  second  and  third  segments,  though  external  to  them,  is 
usually  one  bone  or  more,  developed  seemingly  in  relation  to 
the  eye:  the  lachrymal(aQd,perbaps,  the  malar)  is  such  a  bone. 
And  in  front  of  the  brain  there  are  bones  which  have  relation 
to  the  nasal  functions,  and  are  named  generally  the  ethmoid 
bones.  In  possessing  these  sets  of  bones  the  bony  investing 
girdles  of  the  brain  differ  in  plan  from  the  investing  girdles 
of  ihe  spinal  column. 

If,  now,  we  ask  why  there  should  be  three  segments  in  this 
bony  box  for  the  brain,  and  why  not  an  indefinite  number  of 
s^ments  aa  in  the  vertebral  column,  and  why  the  structure 
of  the  skull  should  become  simpler  the  higher  we  ascend  in 
nervous  organization,  so  that  the  three  segments  become  more 
and  more  well  defined,  the  answer  is,  that  the  division  be- 
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tween  the  segments  is  maintaiaed  by  senses  which  are  not 
repedtiona  of  each  other,  that  the  brain  has  a  terminal  sense 
anteriorly,  and  that  by  the  bones  touching  each  other  on 
every  margin,  along  all  of  which  they  can  grow,  there  is  in 
the  skull  an  exercised  facility  tor  kinetic  growth,  which  ren- 
ders it  impossible  that  potential  growth  should  be  manifested. 
If,  for  instance,  a  potential  epiphysis  of  the  frontal  segment 
of  the  skull  were  to  be  formed,  it  could  only  be  developed 
between  that  segment  and  the  parietal  segment;  and  it  could 
only  reproduce,  to  mark  its  division,  a  new  pair  of  eyes  behind 
the  old  pair.  And  it  is  impossible  to  conceive  of  such  a  chan^ 
taking  place  except  as  the  only  way  in  which  the  energy  of  the 
aoimtu  could  be  manifested.  While,  therefore,  the  bones  of  each 
segment  remain  separate  from  each  other,  and  permit  gro^vth 
within,  it  is  impossible  that  any  cerebral  increase,  supposing 
for  a  moment  it  were  competent  for  such  an  end  under  any 
circumstances,  could  result  in  the  formation  of  a  new  segment. 
Then  (no  matter  how  the  mammalian  skull  originated),  being 
segmented  by  the  aense-capsnles,  it  must  ever  have  been  sub- 
jected with  greater  and  increasing  influence  to  the  potential 
power  of  the  vertebral  column,  wliich  will  be  manifested  in 
bringing  the  plan  of  the  segments  of  the  skull  more  and  more 
intonarmony  with  the  plan  of  the  vertebne,  and  so  will  obli- 
terate any  differences  due  to  origin  or  number  that  there  may 
have  been,  in  an  earlier  condition,  between  the  structures  of 
the  dif&rent  segments. 

Neglecting  for  the  present  the  jaws  of  the  potential  skull 
and  the  whole  question  of  the  nature  of  the  inferior  arches  h» 
the  segments,  I  would  draw  attention  to  the  question  whether 
the  potential  character  is  always  an  induced  one. 

In  most  sharks  there  is  no  differentiation  whatever  of  the 
brain-case  into  constituent  bones.  In  a  specimen  of  the  angel 
shark  in  the  Museum  of  the  Royal  College  of  Surgeons,  there 
appears  on  the  base  of  the  skull  to  be  a  faint  indication  of  a 
transverse  division.  And  it  might  be  presumed  that  the  seg- 
ments would  originate  first,  and  then  that  each  segment  would 
Snt  on  the  divided  condition ;  but  I  doubt  whether  the  ten- 
ency  to  potential  increase  is  the  same  in  the  neural  arch  and 
centrum ;  for  in  many  sharks  the  neural  arch  appears  to  be 
double,  to  have  been  formed  originally  at  each  end  of  the 
centrum,  though  often  one  of  these  arches  has  more  the  aspect 
of  a  supplementaiT  arch  introduced  between  two  centrums ; 
moreover  the  fact  that  in  paleeozoic  fossil  fishes  the  centrum  is 
rarely  ossified  would  lead  us  to  anticipate  that  in  the  skull  the 
base-bones  would  be  the  fast  formed  and  least  well  defined  j 
BO  tliat  in  conceiving  of  a  skull  induced  potentially  upon  the 
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bftsis  of  a.  shark's  eknll,  it  woiild  be  quite  consistent  with  the 
Tertebrate  plan  to  have  a  greater  number  of  superior  arches 
than  of  meaian  base-bones. 

fint  io  those  ordinary  osseons  fislies  in  which  the  several 
bones  can  be  separated  from  each  other,  we  find  the  skull  in 
no  transitional  state,  but  alreadr  with  the  elements  well  de- 
fined, except  at  the  base  of  the  skiill,  where  the  kinetic  osaifi- 
cation  persists  as  a  long  median  bone  called  the  parasphenoid 
or  basitemporal.  And  in  the  upper  part  of  the  skull,  besides 
the  three  ordinary  arches  Buch  as  have  been  described,  there 
come  to  be  introduced  three  additional,  imperfect  arches,  ana- 
lo^as  to  the  intervertebral  neural  arches  of  sharks,  and  which 
I  interpret  as  potential  representatives  of  those  structures. 
The  first  pair,  in  front  of  the  frontal  bones,  are  named  the 
prefrontal  bones,  one  on  each  side;  the  second  pair  are  be- 
tween the  frontal  bones  and  parietal,  and  are  named  post- 
frontal  ;  the  third  set  are  between  the  occipital  and  panetiil, 
and  are  named  the  interparietal  bones :  these  latter  only  per- 
foat  in  the  skulls  of  the  higher  Vertebrata. 

It  is  to  be  remarked  that  in  lishes  the  cranial  Ixines  overlap 
each  other  in  the  squamous  way  in  which  an  ordinary  zyga- 
pophysis  laps  upon  its  fellow. 

And  it  appears  to  me  probable  that  Prof,  Owen  truly  appre- 
ciated the  homology  of  the  bones  which  roof  in  the  skull  when 
be  compared  them  to  the  small  ossification  wliich  often 
crowns  the  spinous  part  of  the  vertebral  neural  arch,  which  is 
by  him  named  the  neural  spine,  since  without  that  ossification 
it  would  be  more  difficult  to  see  why  the  lateral  bones  should 
not  curve  upward  and  roof  in  the  cranium. 

It  is  also  worth  considering  whether  in  osseous  fishes  the 
potential  growth  may  not  have  a  direction,  so  to  speak,  given 
it  by  the  influence  of  cerebral  form,  because  it  is  observSi,  in 
skalls  of  equal  size,  that  in  Lopktus,  which  has  the  cerebellum 
veiy  short  and  small,  the  occipital  region  of  the  skull  only 
meaaores  2  mchee  in  length,  while  in  the  tnnny,  which  has  the 
cerebellum  large,  the  occipital  part  of  the  skull  measures  4^ 
inches  in  length  ;  so  that,  since  some  fishes  (like  the  eels)  have 
olfactory  lobea  to  the  brain  almost  as  large  as  the  cerebrum, 
it  may  not  be  impossible  that  such  a  condition  in  fishes  may 
have  had  a  tendency  to  promote  differentiation  like  that  seen 
in  the  separation  of  nasal  bones  from  the  prefrontal  in  some 
Chelonians. 

Now,  just  as  in  the  more  osseous  fishes  the  parts  of  the 
divided  neural  arch  become  blended,  and  the  centrum  becomes 
more  solid,  so  in  the  higher  Vertebrata  the  prefrisntal  and  post- 
frontal  bones  have  become  lost  under  the  uniformity  induced 
S» 
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by  potential  growth — if  ancestors  of  such  animals  are  con- 
Bidered  ever  to  have  had  such  bones. 

This  being,  as  I  snppose,  the  mode  of  origin  and  plan  of 
growth  of  the  neural  arches  of  the  sknll,  I  turn  to  explain  the 
inferior  arches. 

In  sharks  the  head  is  singularly  instructive  in  the  relation 
of  the  jaws  to  the  skull ;  for  there  they  are  seen  to  be  free 
structures  which  are  merely  appended  to  the  brain-case.  This 
condition,  permanent  in  the  shark,  is  embryonic  in  what 
are  called  higher  Vertebrata. 

The  jawB  are  the  entrance  to  the  digestive  canal ;  and  there- 
fore we  must  anticipate  that  they  will  be  surrounded  with 
bones  which  are  the  representatives  of  those  which  encompass 
the  digestive  organs  in  the  region  of  the  vertebral  column, 
viz.  of  ribs.  Prof.  Rathke,  describing  the  embryonic  develop- 
ment of  the  jaws  in  serpents,  records  that  "  that  part  of  the 
inventing  mass  of  the  notochord  in  which  the  ba-fisphenoid  is 
developed  in  many  animals  sends  out  a  '  ray '  or  band  down- 
wards on  each  side,  which  presents  a  remarkable  similarity  to 
a  rib,  not  only  in  its  mode  of  origin,  but  in  its  original  posi- 
tion and  form."  "  But  vcit  early  there  grows  out  from  near 
the  upper  end  of  the  ray  a  long  thin  process,  which  passes  off 
at  an  obtuse  angle  to  it,  and  applies  itself  to  the  inferior  wall 
of  tlie  future  brain-ease."  Now  this  condition  is  that  of  an 
ordinary  rib  of  a  fish.  There  is  a  long  rib,  as  in  mammnU  ; 
but  near  its  junction  with  the  vertebra  it  gives  off  by  articu- 
lation a  long  thin  epipleural  element,  homologous  with  tliat 
of  Crocodiles,  Hatteria,  Birds,  &c. ;  so  that  I  see  no  reason  to 
doubt  that  the  jaws  are  developed  primarily  as  one  rib,  the 
epipleural  elements  of  the  two  sides  being  directed  forward 
and  meeting  in  the  middle  line,  so  as  to  form  the  palate,  and 
the  ordinary  pleural  elements  being  directed  downward  so  as 
to  meet  and  enclose  the  digestive  tube  below.  The  ribs  of 
fishes  are  simple ;  but  in  reptiles  and  birds  and  mammals  they 
become  segmented :  and  there  appears  to  be  no  limit  to  the 
number  of  parts  which  may  be  mcluded,  while  the  degree  of 
ossification  is  various.     In  some  animals  there  are  five  parts. 

In  the  serpent  the  epiplenral  element  becomes  segmented 
into  the  jitervgoid,  palatine,  and  maxillary  bones ;  while  the 
rib  itself  is  divided  into  the  quadrate  bone  proximally,  then 
the  articular  bone,  and  then  the  elements  of  the  lower  jaw, 
which  surround  the  cartilage  and  may  number  as  many  as 
five.  The  cranial  representative  of  the  rib  always  articulates 
with  tlie  squamosal  bone. 

It  must  at  once  occur  to  any  one  to  ask,  if  the  cranium 
consists  of  tliree  segments,  and  only  the  middle  one  developes 
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a  rib,  what  Iiaa  become  of  the  riba  to  the  other  segments? 
And  it  was  the  difficulty  that  there  is  in  meeting  this  queatioo 
b  the  higher  Vertebrata,  which  led  me  {in  a  former  paper*) 
to  r^aid  the  occipital  and  frontal  segments  of  the  Bkull  as 
standing  in  the  same  relation  to  the  parietal  segment  aa  the 
epiphyses  of  a  vertebra  stand  to  its  centrum.  But  remember- 
ing that,  no  matter  what  the  potential  power  may  be,  it  can 
only  give  great  development  to  a  structure  when  coincident 
with  ftmctional  growth,  we  should  no  more  be  justified  in 
anticipating  ribs  to  all  the  cranial  segments  than  to  all  the 
vertebral  eegments ;  and  with  many  animals  parts  of  the  ver- 
tebral column  will  be  devoid  of  ribs.  Yet  aa  the  upper  arches 
of  the  skull  retain  characters  which  long  previously  became 
lost  to  the  upper  arches  of  the  vertebral  column,  so  we  might 
with  more  reason  expect  the  lower  arches  to  be  present  in  the 
skull  than  in  cervical  or  lumbar  vertebne.  Accordingly,  if 
we  examine  a  skull,  and  remove  all  those  bones  which  we 
have  regarded  as  modified  A>3m  a  functionally  developed  rib 
(which  we  name  the  jaws),  there  will  be  found  in  front  of 
their  point  of  attachment,  and  nnder  the  frontal  segment,  two 
bones,  named  the  vomeres  j  sometimes  tliev  become  anchyloaed 
into  one  median  bone.  And  anterior  to  these  bones,  and  bent 
up  over  them  frequently,  are  the  ethmoid  bones,  which  simi- 
larly may  become  anchylosed.  Thus  we  again  have  the  re- 
presentative of  a  rib  with  its  epipleuron.  By  segmentation 
the  ethmoid  developes  the  nasal  Dones ;  and  it  is  probable  that 
by  sepmentation  the  vomer  forms  the  premaxillary.  Thus  the 
anterior  rib  conforms  in  plan  to  the  posterior  rib,  and,  like  it, 
embraces  an  organ  which,  in  the  lower  animals,  is  only  that 
of  smell,  but  which,  by  potential  growth  comeg,  in  the  higher 
vertebrates,  to  be  the  respiratory  region.  So  that,  just  as  there 
are  distinct  tubes  for  breathing  and  for  swallowing  in  the 
land  Vertebrata,  so  distinct  tubes  arc  made  for  those  offices  in 
the  Bknll  by  the  prolongation  fonvard  of  the  dorsal  respiratory 
tabe  till  it  is  embraced  by  the  first  pair  of  cranial  ribs,  while 
the  digestive  tube,  not  prolonged  so  far  forward,  is  embraced 
hy  the  second  pair. 

It  is  not  BO  easy  to  find  the  third  pair ;  and  only  on  turn- 
ing to  the  fish  is  ^e  homology  evident.  At  each  side  of  the 
back  of  the  skull  is  a  bone  attached  to  the  periotic  bones, 
named  the  hyomwidibular ;  and  to  this  bone  is  attached  in 
front  the  circle  of  hyoid  bones ;  and  attached  to  it  behind  are 
the  opercntar  bones ;  so  that  there  is  again  a  forked  rib  va^ 
riously  segmented  for  the  third  arch. 

•  "  Outlino  of  n  TJieory  of  th«  SkuU  &<:.,"  AoiuiLi,  1860,  xviii.  p.  U^ 
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With  ^e  tenninatioii  of  branchial  respiration  (and  the 
branchial  arches  appear  to  represent  the  epipleoral  elements 
of  cervical  nbe)  the  frinction  ot  the  pleural  element  of  the  first 
cerebral  arch  appeals  to  cease,  and  tne  bones  of  the  opercalum 
are  no  longer  oeTeloped;  and  in  the  same  way,  when  the 
respiratory  fonction  becomes  changed,  so  that  the  animal 
breathes  by  Inngs,  the  brancliial  bones  are  merged  in  the 
hyoid ;  the  hyoid  loses  its  heavy  osaeona  character,  and  bss  a 
l^s  firm  attadiment  to  the  hyomandibnlar.  This  bone  then 
gives  attachment  to  the  quadrate,  and  becomes  the  main  Bap- 
port  for  the  mandible ;  ao  that  it  appears  to  be  the  booe  which 
among  the  higher  Vertebrata  is  named  the  sqaamosal.  Id 
the  tish  there  are  bones  in  &ont  of  the  quadrate  btme  which 
are  railed  metapterygoid  and  symplectic.  I  have  doubted 
whether  these  bones  may  not  tiave  originally  stood  in  the 
same  relation  to  the  second  visceral  arch  wnich  the  hyo- 
mandibular  held  for  the  first,  since  they  persist,  the  meta- 
pterygoid becoming  the  qnadrato-jugal,  and  the  symplectic 
becoming  the  sapraquadrate ;  and  tiieiy  both  appear  ultimately 
to  be  aMOrbed  into  the  squamosal.  If  this  view  were  taken, 
it  would  in  no  way  be  inconsistent  with  fact,  and  would  only 
show  that  the  lower  jaw  had  been  carried  a  stage  backward, 
while  it  would  explain  the  existence  of  two  otherwise  obscure 
bones,  and  jostify  their  disappearance  under  the  influence  of 
potential  growth  in  those  animals  in  which  they  are  wanting, 
since  in  the  Amphibia  is  seen  a  similar  lateral  jotning-np  and 
absorption  of  the  branchial  arches  into  the  hyoid. 

Already  it  has  been  remarked  Ihat  the  lower  jaw  always 
articulates  with  the  squamosal  bone,  the  squamosal  bone 
being,  as  we  have  jnst  seen,  apparently  the  proximal  element 
of  a  visceral  arch.  Sometimes  the  squamosal  bone  itself  is 
free,  as  in  serpents  ;  but  usually  it  is  firmly  fixed  in  the  skull. 
Sometimes,  also,  the  quadrate  bone  is  firmly  wedged  in  the 
skull,  as  in  Crocodiles,  Chelonians,  Hatterta,  and  most  of  the 
extinct  Monocondylia ;  but  there  is  no  evidence  whatever  of 
any  other  part  of  the  lower  jaw  (as  the  oa  articnlare)  being 
united  with  the  skull.  And  in,  all  those  animals  in  which  the 
quadrate  bone  is  joined  with  the  skull,  the  lower  jaw  remains 
composite.  In  the  highest  Monocondylia  (birds)  the  quadrate 
bone  remains  distinct,  while  the  squamosal  bone  has  entered 
into  the  skull  in  the  same  way  as  m  mammals,  and  furnishes 
a  concave  articulation  for  the  quadrate  bone  exactly  like  that 
which  in  mammals  is  given  to  the  lower  jaw.  Now,  in  so  far 
as  the  lower  jaw  occupies  the  position  of  a  rib,  the  influence 
of  potential  growth  upon  it  would  be  to  make  it  ever  more 
aucl  more  like  a  rib  in   simplicity  of  structure:  hence  I  pre- 


D,g,t,.?<l  I,,  Google 


oftkt  Vertebrate  SkeUttm.  39 

some  that  when,  in  the  miuamal,  one  continuoua  ossifioatioD 
joined  up  all  the  splint  elementa  of  the  lower  jaw,  the  08  arti- 
cnlare  and  quadrate  bone,  as  natural  elementa  of  tlie  same  rib, 
coald  be  no  exception,  and  that  there  is  nothing  more  re- 
markable ID  this  union  than  in  any  of  the  other  transitions  to 
simplici^  and  uniformitj  and  order  which  are  produced  by 
pot^tial  growth. 

And  it  may  not  be  uninteresting  to  remark  how  much  the 
vertical  part  of  the  lower  iaw  in  any  herbivore  reproduces  of 
the  form  of  the  quadrate  Done  in  such  an  animal  as  a  bird^ 
and  how  the  inflection  of  the  lower  jaw  in  marsupials  and 
rodents  reproduces  such  an  inflexion  as  characterizea  the  os 
atticulare  in  birds  and  many  reptiles.  These  growths  in  the 
mammal  may,  I  conceive,  oe  potential  repetitions.  In  the 
mammal  the  pterygoid  is  moderately  developed  and  is  directed 
downward  posteriorly,  aud  not  backward  as  in  birds  and 
lizards ;  so  that  it  does  not  actually  meet  the  representative  of 
the  quadrate  bone ;  but  the  union  is  kept  up  by  the  pteiy- 
goideus  muscle,  attached  from  the  outer  inferior  aide  of  the 
pterygoid  to  the  inner  aide  of  the  quadrate  portion  of  the 
lower  jaw. 

I  am  aware  that  Prof.  Huxley  has  supposed  that,  contrary 
to  all  analogy,  the  quadrate  bone  and  oa  articulare  enter  the 
mammalian  cranium  and  become  the  malleus  and  incus. 
After  reading  all  that  has  been  said  for  that  doctrine,  I  can 
see  no  evidence  in  its  favour  sufliciently  strong  to  dissuade  me 
from  stating  my  own  view.  If  it  has  been  important  to  con- 
stmct  those  bones  out  of  pre-existing  cranial  elements,  I  would 
suggest  that  Prof.  Huxley  might  have  taken  the  quadrato- 
jugal  and  symplectic,  which  were  available  and  would  have 
answered  equally  well.  But  I  do  not  think  any  exigency  of 
theory  can  justify  the  creation  of  a  new  joint  in  the  body  by 
iniagming  a  convex  articulation  beneath  the  articular  bone, 
when  there  is  nothing  in  the  vertebrate  province  to  suggest 
that  such  an  articulation  might  exist. 

Sucli,  divested  of  details,  is  the  conception  of  the  common 
plan  of  the  axial  skeleton  which,  by  the  operation  of  the  laws 
of  organic  enei^,  may,  I  believe,  call  all  skeletons  into  exis- 
tence, extending  them  over  the  viscera  like  a  pillow-case  over 
a  pillow,  till  the  animal  is  gradually  but  inevitably  sheathed 
m  rings  of  bones.  And  thus  it  will  be  remarked  that  the  pre- 
existing soft  animal  would  have  no  necessary  correlation  of 
soft  vital  parts  with  its  osseous  sheath. 

I  touch  with  reluctance,  because  of  its  difficulties,  on  another 
part  of  the  skeleton,  which  seems  as  though  only  appended  to 
tbe  vertebral  column,  already  discussed  by  Prof.  Owen,  in  his 


D,g,t,.?<i  I,,  Google 


40  Mr.  H.  G.  Seeley  ok  the  Origin 

treatise  on  limba,  aud  by  others.  Each  limli  consists  of  a 
sequence  of  bones,  of  which  the  number  of  parts  in  each  se^ 
Tnent  in  most  animals  increases  from  above  aownward,  and  is 
nsnally  the  same,  part  for  part,  in  the  fore  limb  and  in  tbe 
hind  limb.  Thns  in  the  first  segment  there  is  one  bone,  tbe 
hmnems  or  femur ;  in  the  secocdsecment  two  bones,  the  ulna 
and  radius  or  the  tibia  and  fibula ;  m  the  third  segment  three 
bones,  in  the  proximal  row  of  the  carpals  or  tai«als ;  in  the 
fourth  segment  four  bones,  in  the  distal  row  of  the  caipus  or 
tarsus :  and  in  the  fifth  segment  the  five  digits.  Vanations 
occur  in  great  number,  bat  chiefly  by  suppreasion  of  parts; 
and  80  true  is  the  correspondence  in  general,  that  Professor 
Humphrey  offered  an  interpretation  of  the  stracture  by  sap- 
posing  that  there  were  originally  in  each  limb  five  xb-js, 
which  in  the  humerus  are  blended  into  one,  while  in  the  pha- 
langes they  remfun  more  frequently  distinct. 

It  will  be  necessary  to  asK,  what  are  these  limbs,  and  in 
obedience  to  what  mechanical  law  are  they  where  found,  and 
why  do  the  fore  and  hind  limbs  correspond  in  their  parts  ? 

But,  besides  the  limbs,  the  skeleton  possesses  the  arches 
with  which  they  articulate: — for  the  Iiind  limb  a  pelvis,  made 
up  of  an  ilium,  ischium,  and  a  pubis ;  and  for  the  fore  limb  a 
scapular  arch  consisting  of  a  scapula  and  conicoid,  and  soine- 
times  having  associated  with  it  a  clavicle  and  interclavicle. 

If  we  turn  to  comparative  anatomy  for  an  explanation  of 
tbe  phenomena,  in  sharks  and  rays  the  pectoral  and  pelvic 
regions  will  be  found  to  be  well  developed,  and  long  limbs  are 
attached  to  them  which  are  already  well  segmented  and  limited 
at  the  sides  to  fore  limbs  and  hind  limbs.  In  osseous  fishes, 
however,  the  fins  represent,  as  a  rule,  more  than  two  pairs, 
and  are  often  strongly  developed  down  the  back.  So  the  first 
difficulty  is,  why  snould  there  be  but  two  pairs  of  limbs  ?  To 
that  question,  perhaps,  an  examination  of  a  skeleton  will  for- 
nish  an  answer ;  for  the  two  arches  will  be  seen  to  be  at  the 
two  ends  of  the  primitive  soft  animal  enclosed  by  the  skeleton, 
and  at  the  two  chief  points  of  flexure  of  the  skeleton — one 
where  tbe  neck  bends  with  the  body,  the  other  where  the  tail 
bends  with  the  body ;  and  in  those  animals  in  which  there  is 
little  or  no  special  flexure  in  one  part  more  than  another, 
limbs  are  wanting,  the  potential  tendency  to  the  development 
of  limbs  nevertheless  notwithstanding.  Now  if  we  can  dis- 
cover why  they  are  wanting,  we  obtain  a  clue  to  their  law  of 
development. 

In  serpents  the  power  expended  in  motion  is  distributed 
equally  along  the  whole  body,  and  there  is  scarcely  greater 
pressure  in  one  part  than  in  another;  so  that  its  innuence 
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iipon  gtowtli  i^  only  seen  in  the  great  length  of  the  ribs. 
^ow,  if  the  body  were  stiffer  in  the  middle,  and  flexible  chiefly 
in  the  neck  and  tail,  then,  instead  of  intermittent  pTesstire 
being  distributed  uniformly,  it  wonid  be  manifeated  chiefly  at 
the  two  extremitiea  of  the  stiffer  part,  which,  touching  the 
ground,  would  be  lifted  by  the  movements  of  the  head  and 
taiL  If,  then,  s  large  port  of  the  pressure  and  tension  which, 
distributed  over  the  body,  elongate  the  ribs  of  Ophidians ,  were 
accumulated  in  thia  or  some  such  way  (by  movement  of  the 
body)  at  these  pointa,  whatever  osseous  stmctures  pre-existed 
there  would  grow ;  and  potential  growth  would  tend  to  make 
the  parts  at  the  anterior  end  of  the  body  eorrespond  with  those 
it  the  posterior  end.  What  parts,  then,  would  there  be  exist- 
ing in  such  places?  Clearly  some  element  of  the  abdominal 
rib — elements,  it  may  be  presumed,  which  become  the  coracoid 
bones  and  the  ischia.  As  the  ribs  become  segmented  into  a 
munber  of  parts  in  different  animals,  it  is  not  easy  to  guess 
how  laaoy  were  developed ;  but  as  the  facts  of  the  case  only 
require  two  (coracoid  and  scapula,  and  ilium  and  ischium), 
these  may  be  presumed  to  be  the  second  and  third  segments 
of  the  rib.  Now  the  consequence  of  setting  up  a  special  ten- 
dency to  grow  in  these  elements  can  In  no  way  interfere  with  the 
growth  of  the  original  rib,  which,  being  joined  to  these  hsemal 
elements  by  overlap  and  by  muscles,  would,  I  suppose,  slide 
over  the  outside  of  these  new  growths,  which  would  extend 
inside  of  it.  And  I  should  regard  the  epiiileuron  as  eventually 
foraiing  the  clavicle  and  the  pubis,  while  the  suprascapular 
is  an  (^rt  of  potential  growth  to  reproduce  the  original  rib 
from  which  the  arch-elements  have  become  detached. 

But  how  account  for  the  limbs?  Did  they  spring  into  ex- 
'istence  ready  formed,  or  grow  gradually?  and,  in  either  case, 
how?  I  cannot  but  be  impressed  with  the  forked  character  of 
the  limb,  dividing  in  its  second  segment,  aa  reproducing  the 
forked  character  of  the  visceral  arches  of  the  cranium  and  of 
the  vertebra ;  and  therefore  I  believe  that,  in  the  absence 
of  any  other  evidence  of  a  distal  osseous  fork,  we  can 
only  look  for  the  proximal  element  of  a  limb  in  the  proximal 
element  of  a  rib.  And  so  I  conceive  that  the  increased  mus- 
cular power  of  the  pectoral  or  pelvic  girdle  might  detach  the 
proximal  part  of  the  rib  from  its  attachment  with  the  vertebra 
and  draw  it  on  to  the  already  expanded  hffimal  elementa — and 
that  potential  growth,  such  as  reproduces  the  lizard's  tail  and 
the  salamander's  legs,  would  cause  its  distal  segments  to  be 
de^'eloped  anew  at  the  distal  end,  although  the  proper  distal 
segments  now  gave  attachment  to  the  proximal  end.  With 
the  bone  would  necessarily  follow  the  muscles ;  and  potentially 
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added  segments  would  comprise  both  hard  and  soft  parts.  In 
tlie  absence  of  evidence,  I  can  only  tlirow  out  this  idea  as  com- 
pleting a  conception  of  the  skeletou  as  a  whole.  It  explains 
the  origin  of  Iimba  simply  as  a  modification  of  pre-exiating 
Btnictures,  without  calling  any  new  part  into  existence ;  it 
explains  the  harmonious  segmentation  of  fore  and  hind  limbs, 
and  the  increase  in  number  of  bones  in  the  successive  distal 
segments  (aa  well  as  the  primitive  separation  of  the  arches 
from  the  vertebne),  which  are  the  fundamental  points  of 
structure  in  a  limb.  And  no  idea  of  epigenesia  from  the  arches, 
as  suggested  by  Profeaaor  Owen,  could  justify  either  one 
condition  or  the  other.  The  only  other  obvious  origin  for  the 
limbs  ia  by  potential  growth  repeating  the  structure  of  tlie 
jaws  with  their  segments  upon  each  of  the  arches,  first  on  the 
pectoral  and  afterwards  on  the  pelvic  arch,  which  is  simple 
and  so  far  a  preferable  view.  And  if  the  limbs  were  regarded 
as  potential  jaws,  the  fact  that  there  are  thus  two  modified 
appendages  to  the  body  may  explain  why  the  three  segments 
ot  the  brain-case  have  only  one  functionally  developed  nsemal 
arch,  the  other  two,  by  potential  growth,  being  removed  to 
thepectoral  and  pelvic  arches. 

ThiB  conception  of  the  skeleton  as  originating  in  a  single 
ossification,  and  attaining  all  itw  complexity  by  growth  in  a 
definite  direction,  which  is  sustained  by  laws  coextensive  with 
the  universe,  and  modified  in  the  limbs  by  the  circumstaucea 
of  existence,  has  a  unity  of  plan,  and  gives  a  reason  for  eve^ 
variation  which  it  displays.  And  if  we  believe  that  animals 
have  been  changed  m  form  and  stature  by  the  continuous 
operation  of  those  laws  of  energy  which,  by  changing  the 
minutis  of  every  tiling  that  cognizance  extends  to,  preserves 
for  them  uniformity,  order,  and  progress,  then  sucli  small  va-, 
riations  from  this  common  plan  as  give  the  distinctive  marks 
to  each  group  of  animals  are  themselves  but  an  evidence  of  the 
larger  range  of  those  laws  which  give  the  animal  its  unity  and 
one  harmonious  government  with  all  things.  Because  this 
unity  is  incontestable,  I  believe  in  this  change  as  a  condition  of 
its  stability ;  but  whethei-  it  ia  named  creation  or  whether  it  is 
named  evolution,  no  name  can  extinguish  the  uuboimded 
harmony  of  the  relations  which  it  exhibits,  or  the  unvarying 
order  in  the  changes  to  which  names  are  bat  paths,  or  can 
part  a  knowledge  of  the  universe  in  its  government  from  an 
unutterable  and  reverent  confidence.  For  to  me  it  indicates, 
beyond  laws  and  their  consequences,  what,  judged  by  human 
standards,  is  Intelligence,  of  which  laws  in  their  working  are 
manifestations.  If,  then,  an  attempt  is  made  to  explain  the 
plans  of  animal  hfc,  it  is  in  faith,  uom  of  science,  that  they 


D,g,t,.?<i  I,,  Google 


0/ tie  Venebrate  Skeleton.  43 

ire  prodncts  of  divine  law,  and  in  a  conviction  of  dn^  to  Beek 
out  its  working  in  all  ways. 

The  scheme  of  the  skeleton  now  sketched  is  what  may  be 
named  a  potential  skeleton ;  and  whatever  value  it  has  is  in 
the  insight  it  gives  into  the  relations  to  each  other  of  the  parts 
of  skeletons  and  the  importance  of  resemblances  between 
similar  parts  in  different  skeletons  as  evidence  of  genetic  rela- 
tion. All  the  types  of  vertebrate  animals  are  based  upon  this 
general  plan,  and  each  differs  from  the  other  in  some  compa- 
ratively alight  details  of  potential  growth ;  and  there  is  no- 
thing peculiar  in  the  genera  referable  to  each  of  these  minor 
t^pes  except  a  varying  growth,  or  SDppreesion  of  growth,  or 
comtnnations  of  growtna  in  the  different  bones  of  the  body : 
sach  modifications  are  the  kinetic  skeleton.  If  we  find  simili- 
tudes between  bones  when  they  are  compared  together,  the 
comparison  becomes  meaningless  and  unprofitable  unless  we 
believe  the  similitudes  to  be  consequences  of  laws  which  can 
be  traced  in  their  effects.  The  idea  of  affinity  expresses  faith 
in  such  laws  by  teaching  that  the  structural  resemblances  be- 
tween animals  are  a  consequence  and  evidence  of  an  original 
community  of  plan  now  only  se«n  In  fragments.  And  an 
original  common  plan  for  vertebrates,  a  potential  skeleton, 
implies  that  the  physical  laws  of  nature  producing  growth 
have  upon  their  simpler  product  acted  in  differing  ways,  so 
that  the  energy  of  the  type  became  manifest  in  the  divergence 
of  special  different  parts  which  make  the  plans  of  the  several 
vertebrate  classes. 

Hence  the  practical  question,  affecting  all  comparative 
study,  after  the  mind  has  cancelled  whatever  osteological 
stroctures  are  variable  in  the  type  (and  therefore  demonstrably 
kinetic),  is  to  discover  in  what  direction  each  order  has  di- 
verged from  the  common  plan,  and  in  what  way  this  diversity 
obscures  or  renders  clear  its  affinities  with  the  other  orders. 
To  put  a  special  case : — in  what  direction  relatively  to  tlie 
Tertebrate  common  plan  b  the  osteology  of  a  tortoise  deve- 
loped ?  and  how  far  &om  this  osteology  can  we  infer  a  com- 
munity of  divergence  between  the  tortoise  and  all  other  or 
Miy  other  known  animals  ?  Those  points  of  divergence  in  the 
potential  skeleton  would  be  the  osteological  affinities  of  an 
anitnal,  and,  determined  for  a  number  of  known  types,  would 
enable  us  to  predicate  within  approximate  limits  the  characters 
of  many  extinct  orders  of  which  the  existence  ia  at  present 
hardly  suspected. 

To  examine  such  a  problem,  it  is  necessary  to  be  iiuniliar 
ffi&  the  facts  which  are  factors  in  it ;  and  so  to  these  we 
must  next  turn. 
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The  correspondence  of  parts  is  ireqnentlr  close  between 
animals  whicli  would  not  be  placed  hy  classifiers  in  the  same 
natural  group ;  so  that,  as  animals  can  only  have  diverged  in 
many  different  directions,  or  in  directions  which  are  approxi- 
mately parallel,  it  is  impossible  not  to  believe  that  the  corre- 
spondence is  the  evidence  of  some  kind  of  parallel  relation 
between  the  groups,  which  may,  of  course,  be  a  parallel  func- 
tion kinetically  modifying;  difTerent  common  plans,  or  parallel 
Elans  kinetically  modified  by  different  fuDctions.  Each  verte- 
rate  class  consists  of  orders,  but  if  these  are  arranged  in 
sequence  of  classiticational  semblance,  their  bones  do  not 
graduate  from  one  group  into  another :  the  lowest  mammal 
does  not  graduate  into  the  highest  bird,  nor  is  there  a  sequence 
from  the  bird  down  to  tlie  reptile.  Classifiers,  however,  have 
always  agreed  that  there  is  something  unnatural  in  the  best 
grouping  according  to  a  logical  system,  because  it  removes 
irom  near  association  animals  which  have  real  affinity  with 
each  other.  Nor  can  this  be  surprising,  when  we  remember 
that  by  a  class  of  animals  is  practically  understood  a  certain 
horizon  or  grade  of  complexity  of  soft  structures.  So  that  if 
the  organization  of  the  oird,  tor  instance,  has  any  relation  of 
affinity  with  mammal  or  reptile,  the  relation  must  be  with 
some  specified  order  of  reptile  or  mammal,  and  must  be  due 
to  their  all  having  diverged  in  the  same  direction  from  the 
common  plan,  all  being  the  consequence  of  a  line  of  variation 
which  has  preserved  parts  of  the  skeleton  unaltered  for  titem 
all,  while  the  soft  parts  have  become  more  and  more  complex, 
in  such  ways  that  the  ordinal  stem  has  been  divided  at  inter- 
vals into  parts  which  are  successively  named,  it  may  be,  fish, 
reptile,  and  bird.  If  there  is  foundation  for  such  a  view,  there 
can  be  no  such  close  osteolo- 
gical  resemblance  between  tlie 
different  natural  groups  of  ani- 
mals upon  the  same  horizon  of 
organization  as  there  must  be 
between    some    animals   upon 

that  horizon  and  some  animals  **^  ' 

upon  another  horizon.      Thia  Jl^'tut. 

proposition   may   be  exempli-  iTwA, 

nea  by  a  diagram  of  a  hand, 
where  there  may  be  supposed  to 
be  five  stems,  springing  from 
a  common  plan,  and  it  might 
be  better  exemplified  by  taking 

Ac  entire  limb  as  a  type,  where  the  humerus  would  stand  for 
the  common  plan.     Such  a  diagram  expresses  "the  idea  that 
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the  resemblance  bettreen  the  different  groups  of  reptiles,  for 
instance,  ia  a  correspondence  of  homok^ous  parta,  and  do 
evidence  of  the  orders  having  had  an  immediate  parentage  in 
common.  Such  a  doctrine  invites  investigation.  Here  I  can 
bat  state  it,  and  try  to  show  hereafter  in  what  way  such  por- 
tions of  it  as  practically  coDcem  the  student  of  reptile  bones 
niay  be  profitably  stadied. 

IV — Proposed  Namejiyr  the  Sponge-amnuxl,  viz.   "  Spongo- 

zoon ,-"  also  on  the  Origin  of  Thread-cells  in  the  Spongiadce, 

By  H.  J.  Cakteb,  F.R.S.  &c 
As  it  has  now  been  satisfactorily  determined  that  the  Spon- 
giadffi  are  animals  and  not  plants,  and  tlie  form  of  the  animal 
which  produces  them  has  also  been  determined,  it  becomes 
necessary  to  give  that  form  a  specific  name,  and  to  define  the 
animal,  m  order  that  henceforth  both  may  not  onlv  be  used 
hy  the  zoologist,  but  by  the  comparative  anatomist,  whose 
lectures  without  such  additions  now  cannot  be  considered 
complete,  the  time  having  passed  for  the  comparative  anato- 
mist and  the  botanist  to  dispute  respecting  the  kingdom  to 
which  this  class  of  beings  may  belong. 

The  name  that  I  wonld  propose  for  this  purpose  is  "  spon- 
gozoon,"  which  is  only  the  Greek  rendering  of  "  sponge- 
animal,"  but  retaining  "sponge"  for  the  root  will  ever  ally  it 
to  the  Spongiadse,  and  thus  aid  the  memory  by  aasociations 
which  any  other  term  differently  componndea  would  not  do. 

SpougozooD,  or  the  sponge-animal,  tlien,  I  first  pointed  out 
in  SpongiUa,  in  1857  (Annals,  vol.  xx.  p.  28,  pi.  1.  fig.  4), 
wherein  it  is  shown  that  it  is  a  granulifcrous  polymorphic 
body  possessing  a  nucleus  and  one  or  more  contracting  vesi- 
cles (p.  30),  that  it  exists  in  communities  of  a  sphericS  form 
with  a  common  circular  aperture  (tigs.  2, 3,  5),  in  countless 
numbers,  in  the  sorcode  of  the  sponge  (fig.  1).  and  that  it  is 
capable  of  taking  into  its  body  crude  matenal  and-  of  dis- 
charging the  undigested  portions  after  the  manner  of  Amc^a ; 
lastly,  that  the  circular  aperture  opens  and  closes  itself  as 
reouired. 

Then,  in  1859  (Annals,  vol.  iil.  p.  14,  pi.  I.  fig.  12),  the 
same  monociliated  body  is  described  and  figured  with  two 
car-  or  spine-Hke  points  of  its  sarcode,  one  on  each  side  the 
cilinm,  which,  I  might  also  add,  now  stands  in  my  journal  as 
it  waa.iigured  "  Aug.  12, 1834,"  although  not  published  until 
18.59 ;  Mid  that  I  had  been  previously  acquamted  with  the 
existence  of  the  spines  may  be  seen  by  the  following  passage 
m  the  paper  to  which  I  have  last  rcfciTcd,  viz. : — "  Kut  tlierc 
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is  one  [monociliated  body]  in  particular,  vhich  has  two  Bpines 
or  ear-like  points  projecting  backwards,  one  on  each  side  of 
tKe  root  of  the  ciliura  (pi.  1.  fig.  12),  and  this  was  the  kind 
which  I  first  discovered  and  described;  but,  confounding  it 
with  cells  not  possessing  these  spines  (because  I  then  thought 
the  spines  might  be  accidental  prolongations  of  the  sarcode), 
I  did  not  give  it  this  character. 

That  I  might  have  been  right  in  this  conjecture,  the  poly- 
morphic nature  of  the  whole  of  this  body  will  presently  show. 

In  June  1866,  Prof.  Jamea-Clark  tcbA  a  paper  before  the 
Boston  Natural -Hi  story  Society  "  On  the  Spongise  ciliatse  as 
Infusoria  flagellata,  &c."  (Mem.  vol.  i.  pt,  3,  reprinted  in 
Annals,  Feb.  1868),  in  which  (p.  21,  footnote)  he  conceives 
that  the  two  spines  or  ear-like  points  represent  the  lines  e« 
profile  of  a  "membranous  cylindrical  coUar"  which  he  had 
observed  to  exist  round  the  cilium  of  the  raonociliated  cell  in 
Lencoaolenia  hotryoiths,  of  which  most  satisfactory  delineationa 
are  given  in  his  plate  1.  figs.  41-44,  together  with  that  of 
several  species,  fluviatile  and  marine,  of  similar  animals  that 
live  independently  in  groups  or  singly,  sessile  and  pedicelled, 
respectively,  apart  from  the  sponge  altogether.  In  the  latter 
Prof.  James-Clark  most  sagaciously  demonstrates  the  exist- 
ence also  of  this  "  membranous  collar  " — observations  which 
have  been  further  confirmed  as  satisfactorily  by  Mr.  Kent's 
descriptions  and  delineations  of  several  of  the  same  kind  of 
Infusoria  that  he  found  in  a  pond  at  Stoke- Newington,  in  the 
neighbourhood  of  London  (Monthly  Microscop.  Journal  for 
Dec.  1871,  p.  261,  pi.  cv.). 

Returning,  however,  to  Prof.  James-Clark'a  "  footnote,"  he 
adds, "  that  Carter  did  not  always  find  these  '  two  spines,'  may 
be  explained  by  the  fact  that  tne  membranous  collar,  as  I  am 
inclined  to  believe  the  '  spines '  to  be,  was  retracted,  since  I 
have  frequently  observed  this  to  happen  in  the  case  of  Leuco- 
aolenia  when  it  was  disturbed." 

That  is  as  much  as  to  say  that  the  "  collar  "  is  polymorphic ; 
and  herein  is  the  explanation  of  what  I  have  above  quoted 
from  my  paper  of  1859,  viz,  that  "I  then  thought  the 
spines  mignt  be  accidental  prolongations  of  the  sarcode," — 
a  fact  which  is  still  further  confirmed  by  my  paper  of  1871 
(Annak,  vol.  viii.  pi.  2,  figs.  17  &  18),  wherein  it  is  not  only 
stated  that  every  part  of  the  sponge-animal  is  polymorphic,  but 
the  "collar"  itseu  in  the  figorcs  mentioned  maybe  observed  to 
be  transformed  into  two  peeudopodial  tentacutiform  processes 
for  seizing  particles  of  food,  like  those  of  an  Acttnopnrya  or  of 
an  Acineta. 

Hence  the  "  collar  "  may  be  cup-like  around  the  base  of  the 
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ciKnm,  transformed  into  pseudopodial  prolongations,  or,  as 
Prof.  James-Clark  Las  stated,  "  retractea  "  alton^ether. 

In  1871  (Annala,  I.  c.  pi.  1.  figs.  15, 16,  &c.)  I  not  only  con- 
firmed Prof.  JatDes-ClBTK's  obserTationa  respecting  the  exist- 
race  of  the  *'coHar,"  but  found  that  in  the  spongozoon  of 
Grantia  compressa  it  was  supported  on  a  neck-like  projection, 
to  which  I  gave  the  name  of  "  rostrum."  Moreover  it  was 
also  proved,  by  the  use  of  indigo-solution,  that  the  spongozoa 
of  this  sponge  took  in  crude  particles  of  this  substance,  while 
similar  monociliated  bodies  similarly  grouped  were  also  ob- 
served in  the  marine  siliceous  sponges ;  to  which  I  can  add 
one  of  the  homy  species  par  excellence,  viz.  an  Apiygina 
(Nardo  &  Schmidt),  now  belonging  to  the  British  Museum, 
but  which  Mr.  Kent  lately  found  while  dredging  for  sponges 
on  board  the  yacht '  Noma,'  in  Vigo  Bay. 

Thus  having  found  spongozoa  in  all  the  three  divisions  of 
the  SpongiadFe,  viz.  in  the  Keratospongice,  the  Siliceospongise, 
and  the  Calcispongiie,  similar  in  form  and  similarly  grouped, 
we  may  reasonably  infer  that  the  spongozoon  existe  as  such, 
perhaps  more  or  less  modified,  throughout  the  whole  of  the 
bpoagiad»,  and  therefore  is  the  animal  which  constmcts  the 
sponges  generally. 

In  Simman's  Journal  for  Dec.  1871  (reprinted  in  Annal^, 
vol,  ix.  p.  71,  pi.  11)  Prof.  James-Clark  confimia,  so  far  as  his 
observations  go,  the  principal  points  of  my  description  and 
figures  of  the ''  Ultimate  Structure  of  Spongtlla"  given  in  the 
'Annals'  of  1857  [I.e.),  to  which  I  have  alluded  in  the  first 
part  of  this  communication. 

Bat  at  p.  76  (Annals,  /.  c),  where  Prof.  James-Clark  states 
that  the  groups  of  "monad  cephalids  "  (our  spongozoa)  are 
"  not  cells ;  they  are  the  heads  of  a  polycephalic  individual, 
and  consequently  correspond  functionally  to  the  tentaculated 
heads  of  polypi,"  I  cannot  agree  with  him,  in&smuch  as 
they  appear  to  me  to  be  much  more  analogous  to  the  ^oups 
of  Ascioians  in  the  gelatinous  structure  of  a  Compound  Toni- 
cated  animal,  where  the  little  colony  is  divided  np  into 
groups,  fnmisned  respective^  with  a  common  cloacal  orifice 
(Annt^,  vol.  viii,  pi.  2.  fig.  41).  Here  I  might  add  that  some 
of  Schmidt's  Halisarclnie  are  so  like  the  Compound  Tunicata, 
that  his  H.  guttula  appears  to  me  to  be  one  of  the  latter,  and 
DO  sponge  at  all.  I  speak,  of  course,  from  the  actual  exami- 
nation of  his  specimen  in  spirit  at  the  British  Museum  in 
connexion  with  nis  published  description. 

Further,  Prof.  James-Clark  does  not  admit  the  existence  of 
a  dittinct  cell  round  the  groups  of  spongozoa,  as  I  originally 
described  and  figured  them  as  a  whole  under  the  name  of 
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"  ampuHaccotiB  sac  "  {Annab,  1857,  L  c),  but  tliat  the  gronps 
are  Bituatcd  in  excavations  of  what  I  termed,  in  1849,  the 
"  intercellular  substance  "  {that  is,  in  "  mere  cavities,"  having 
"no  lining  wall,"  Annals,  1872,  I.e.  p.  76),  but  opening  into 
the  chamber  which  I  have  delineated  between  the  "  investing 
membrane  "  and  the  "  parencliyraa  "  (fig.  1,  1857, 1,  c).  Pro- 
fessor James-Clark's  "  cytoblaatemic  mass." 

AH  that  I  can  state  in  reply  to  this  is,  that  I  have  figured 
faithfully  {I.  c.)  what  appeared  to  me  to  be  the  rim  of  a  circular 
opening  in  material  belonging  to  the  spherical  group  of  spon- 
gozoa.  Furthermore,  in  my  journal,  under  date  *'  26th  March 
1857,"  stands  a  figure  of  one  of  these  spherical  groups  of 
simngozoa  which  I  well  remember  to  nave  observed  in 
the  watch-glass  by  itself,  with  the  pilia  still  vibrating  in  its 
interior  and  the  aperture  closed,  after  that  state  had  arrived 
when,  as  I  have  described  (p.  29,  /.  c),  the  whole  of  the  soft 

Iiarta  of  the  young  Sp<mgiUa,  apparently  from  starvation) 
cave  the  spicular  structure  and  become  dispersed  about  the 
watch-glass. 

That  I  did  not  figure  this  cell  I  also  well  remember  to  have 
arisen  from  diffidence  on  account  of  the  great  number  of  new 
and  startling  facts  that  were  then  revealed  to  me. 

Of  this  being  fact,  I  now  have  no  longer  any  doubt ;  and 
thus  we  had  an  " ampullaceous  sac"  entirely  isolated  from 
the  parenchyma  ("  cytohhiatemic  mass,"  Prof,  Jamea-Clark) 
of  the  sponge,  that  is,  by  itself  in  the  watch-glass. 

With  no  aperture,  it  is  true ;  but  then  we  know  that  this 
can  be  closed  or  opened  as  required :  yet  it  still  retained  the 
globular  form;  and  hence  the  question  then  comes,  whether 
mis  globular  form  was  retained  oy  an  intercellular  substance 
or  sarcode  uniting  the  spongozoa  together,  or  whether  this 
union  arose  from  an  amalgamation  of  me  polymorphic  earcode 
of  which  their  bodies  are  respectively  composed.  I  incline  to 
the  former ;  and  this  is  wliat  I  should  designate  as  the  "  am- 
pullaceous sac." 

But  here  we  arrive  at  a  point  which  is  most  perplexing,  if 
it  be  not  almost  entirely  beyond  onr  powers  to  decide, — viz. 
that  state  in  which  the  living  material  assumes  forms  so  deli- 
cate and  so  fugitive  that  we  are  inclined  to  deny  to  them 
characters  even  in  a  remote  degree  of  that  solidity  and  per- 
manence which  by  comparative  coarseness  becomes  so  evident 
to  our  senses  in  the  more  advanced  developments  of  ordinary 
tissues. 

In  short,  are  we  to  deny  the  existence  of  a  cell  of  inter- 
cellular substance  binding  the  whole  of  the  spongozoa  into  a 
spherical  community,  or  not  ?     And  if  so,  where  is  the  proof 
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thxt  this  ^herical  form  is  mamtaiDed  "hj  the  spongozoa 
imitmg  bother  without  the  intervention  of  thia  subatance  ? 

This  bnngB  me  to  another  point  which  I  wi^h  particularly 
here  to  clear  ap. 

Id  Prof.  Jameg-CIark's  footnote  (Annals,  Jan.  1872,p.  76)  it  is 
stated  that  "  he  [Carter]  has  since  (viz.  in  the  Annals  of  1859, 
L  c)  revoked  that  view  and  adopted  another.  We  believe  him 
to  be,  excepting  the  inferred  '  ampoUaceous  sac,'  in  the  main 
right  in  his  first  interpretation  " — that  is,  of  1857. 

Had  Prof,  James-Clark  chanced  to  have  looked  on  to  my 
"Notes  and  Correctiona "  (Annals,  1861,  vol.  viii.  p.  290), 
two  years  afterwards,  he  would  there  have  seeu  that  which  he 
himself  has  stated,  viz.  that  I  myself  Uten  felt  right  in  my 
inteipietations  of  1857. 

Tmie  and  subaequent  observation  have  explained  how  all 
diis  revoking  occurred.  The  whole  has  arisen  from  the  poly- 
morphic ever-changing  nature  of  the  soft  parts  of  the  sponge. 
What  I  saw  at  firat  was  changed  upon  my  second  observa- 
tions  •  and  I  saw  in  the  third  set  again  what  X  had  proclaimed 
in  the  first  and  denied  in  the  second.  In  the  higher  develop- 
ments there  is  no  dispute  as  to  the  nature  of  structures,  because 
they  are  p^manent  and  evident ;  but  in  the  ever-changing 
Barcode  phenomena  are  exhibited  which  certainly,  in  our  pre- 
Bent  state  of  knowledge,  are  inexplicable ;  and  the  very  dif- 
ference of  opinion  respecting  them  to  which  I  have  above 
alluded  proves  at  once  that  we  have  as  yet  no  certun  data 
to  go  upon  for  any  assertions  respecting  them.  What  is  a 
mass  of  sarcode  at  one  moment  may  be  at  another  in  the  form 
of  a  membrane  bo  delicate  as  almost  to  be  inappreciable  by 
our  senses,  and  at  a  third  reappear  in  the  form  of  pseudopodial 
prolongEtiotia.  Nay,  in  ^ihaHum  the  sarcode  may  be  seen 
to  divide  into  separate  portions  and  reunite  into  one  mass, 
■mwrently  as  intimately  as  drcnw  of  water. 

Finally,  I  have  to  describe  Spongozoon. 

It  may  be  defined  to  be  a  spherical  polymorphic  body  or 
cell,  bearing  on  one  part  of  its  curcnmference  an  oblong  cylin- 
drioil  neck-like  process,  called  the  roetmm,  which  supports  a 
delicate  cup-like  collar,  &om  the  centre  of  which  proceeds  a 
ko^  dlium.  Internally  it  contains  granular  plasma,  in  which 
IK  unbedded  a  naclena  and  one  or  more  contracting  vesicles. 
It  possesses  the  power  of  taking  in  crude  material  for  food, 
ua  exists  in  ^herical  or  globnlar  communities  imbedded  in 
coDntless  numbers  i|i  the  sarcodal  lining  of  the  areolar  cavities 
of  the  sponge.  Each  of  these  spherical  communities  is  pro- 
vided frith  a  circular  contractile  opening  on  the  surface, 
throogh  which  the  partides  of  food  enter,  to  be  fiirther  tfJcen 
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in  by  the  moaocili«ted  bodies  which,  in  jtuttapositioii,  line  the 
iDterior  and,  projecting  their  cilia  inwardfl,  teep  up  a  rapid 
nndnlattng  riDration  towards  the  centre  of  this  hollow  sphere. 
The  undigested  parts  of  their  food  may  be  seen  to  pass  into  the 
excretory  canals,  and,  through  them,  to  be  finally  ejected  at  the 
yents  on  the  surface;  bat  whether  it  passes  through  their 
bodies  after  the  manner  of  AmcebOf  or  has  a  distinct  channel 
appropriated  for  this  purpose,  has  yet  to  be  detenmned. 

Panu&ic  Polypes  and  Thread-cells  in  the  Parenchyma  of  a 

In  a  specimen,  about  two  inches  long,  of  a  &ick  digito- 
lobulate  oranchea  Reniera,  tabulate,  opening  by  a  large  vent 
at  the  end  of  each  lobe,  and  having  one  form  oi  spicuk  only, 
viz.  thin,  carved,  acerate,  said  to  be  of  a  "  pale  red  colour 
when  alive,"  and  found  in  "  Bon  Bay,"  in  "25-65  faths.," 
just  sent  to  me  by  Prof.  Wyville  Thomson,  I  have  found  the 
parenchyma  interiorly  to  be  charged  with  thread-cells  of  an 
ovoid  form,  almost  ellipdcaL  and  averaging  3-6000ths  of  an 
inch  long  by  2-6000tns  of  an  inch  broad — in  short,  very 
similar  to.  if  not  exactly  like,  that  delineated  by  Dr.  T.  Eimer 
(Scbaltze  B  Archiv  fllr  mikroscop.  Anatom.  voL  iii.  pt.  2, 
fig.  1,  A,  p.  283). 

Not  having  found  these  cells  in  the  dermal  part  of  this 
sponge,  nor  in  the  surface-layer  of  the  great  tuoular  vents, 
analogous  to  their  position  in  the  polypes  &c.,  but,  on  the 
contrary,  in  the  interior  of  the  parenchymatous  structure  of 
the  sponge,  I  began  to  think  that  they  could  not  belong  to  it; 
so  I  placed  a  portion  in  water  and  examined  it  with  one-inch 
focus,  when  they  were  observed  to  come  from  minute  dehcate 
polypes,  seated  m  dilated  cavities,  apparently  of  the  excretory 
canals,  the  disk  or  head  of  each  polype  averaging  100th  of  an 
inch  in  diameter,  and  supported  on  a  short  neck,  which  ended 
in  a  little  saccular  prolongation  that  was  sunk  into  the  paren- 
chyma or  Barcode  of  the  sponge,  and  charged,  in  its  walla 
as  well  as  tentacles,  with  thread-ceUs  so  numerous  that  they 
appeared  to  exceed  in  bulk  the  rest  of  the  polype,  as  may  be 
seen  by  picking  out  one  on  the  point  of  a  needle,  and  patting 
it  under  a  higher  power. 

This  is  the  fint  instance,  I  think,  in  which  a  pantntic 
polype  has  been  discovered  in  the  interior  of  the  substance  of 
a  sponge;  and  when  it  is  remembered  that  a  microsci^ic 
power  mm  delicate  manipulation  under  water  is  requited  for 
their  detection,  it  may  perhaps  be  assumed  that  thid  is  how 
these  polypes  escaped  I)r.  Elmer's  notice,  and  may  also  explain 
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how  lie  found  thread-cellB  in  Beniera^ulata  aod  Deamact^ 
voffabunda^  seeing  that  many  thonaanda  of  micKMCopical  ex- 
aminations of  the  Spongia^ue  have  been  made  by  difieient 
natnr^iatB  ap  to  this  time  without  their  observation. 

The  Bemerinffi  are  especially  subject  to  surface  polype 
panaites,  and  none  more  so, perhaps, than  £entera,^2u2ala,  ait., 
all  over  the  world.  (This  species  is  characterized  by  two  forms 
of  spicules,  viz.  (1)  acerate,  curved,  smooth,  large,  and  (2)  C-& 
S-snaped,  minute.)  But  I  have  never  before  found  a  parasitic 
polype  in  the  interior  of  a  lieniera  or  any  other  sponge,  and 
never  any  thread-cells  where  there  were  no  parasitic  polypes 
to  originate  them.  Xor  should  I  have  been  able  to  detect 
them  now  but  for  the  process  mentioned. 

There  is  also  another  jar  sent  me  by  Prof.  W.  Thomson,  in 
i^ich  there  is  a  portion  of  the  same  sponge  with  three  other 
small  fragments  of  as  many  species  undescribcd ;  but  this  is 
labelled  "Adventure  Bank,  92  faths." 

"  Bon  Bay  "  is  on  the  Anican  coast,  opposite  Cape  Sparti- 
veiito(Sardmia);  and"AdventaTeBank"  is  the  shoal  between 
Tunis  and  Sicily. 

Prof.  Thomson  also  adds  the  following  interesting  informa- 
tion respecting  thread-^ells,  in  a  note  just  received : — 

"  Thread-cells  are  abundant  in  every  thing  which  feeds  upon 
Goelenterates  of  any  kind,  young  or  mature,  whether  feeding 
\y  cUia  or  by  the  month.  I  have  found  the  thread-cells  of 
several  Hydroids  apparently  living  in  the  skin  of  a  Synapta ; 
and  yon  can  always  find  plenty  of  them  In  Amphtdetut.  Of 
course,  if  you  find  a  parasitic  polype  in  the  sponge,  there  is  no 
ftirdier  difficoltv ;  but  that  does  not  seem  necessary.  Thread- 
cells  appear  to  be  able  to  live,  for  a  time  at  least,  an  indepen- 
dent life  in  foreign  quarters." 

June  17, 1672. 


V, — On  my  so-called  Q-lobiocephalos  Grayi. 
By  Dr.  Hermann  BtiBMEiSTER. 
Ik  the  new  *  Journal  de  Zoologie,'  the  editor,  Prof.  Paul  Ger- 
™is,  of  Paris,  has  noticed  (tome  i.  p.  68)  the  descriptions  of 
Ceiacea  published  by  myself  in  the  *^Anales  del  Museo  Publico 
de  Buenos  Aires,'  tome  i.  p.  367  et  segq..  and  has  hinted,  with 
good  reason,  that  the  animal  described  tnere  as  Globiocephalua 
Qra^  is  not  a  CflobiocephaluSf  but  a  Paeadorca,  nearly  allied 
to,  if  not  identical  wiw.  Pa.  crasaidena  of  Prof.  Beinhardt 
(Overs.  Kongl.  Danske  Vidensk.  Selsk.  Forhandl.  1862,  p.  103 
****??■))  cf™P*'ingn>y  figures  given  on  pi.  21  of  the  'Anales' 
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with  ttoae  of  the  '  Ost^gr.  d.  Ctftacfe,'  pL  50,  published  by 
himBelf  two  years  ago. 

Afl  the  sixth  part  of  my  '  Anales,'  wherein  is  to  be  found  the 
deecription  of  Globiocephalua  Qrayi,  waa  published  in  the  year 
1869*,  I  could  not  compare  the  excellent  nernres  of  the'OatA)- 
graphie'  diirine  the  elaixiration  of  my  treatise,  becaoae  the  part 
of  M.  Gerrais  a  work  alluded  to  did  not  reach  Buenos  Ayres 
until  Sept.  1870.  I  had  at  hand  no  other  scientific  works  than 
Cuvier's  '  Osaemens  Fossiles '  and  Gray's  '  CataloB;iie  of  Seals 
and  Whales,'  as  I  have  already  eaid  in  the  '  Anales,'  p.  369. 
Sven  Prof.  Beinhardt's  extended  description  was  not  known 
to  me  until  after  the  printine  of  my  '  Anales.'  Occupied 
with  the  elaboration  ot  the  following  parts,  I  could  not  find 
time  to  compare  zaj  previous  labours  with  the  new  publi- 
cations; and  although,  in  Sept.  1870,  I  had  seen  the  cited 
figures  of  M.  Gtervais,  and  recognized  ray  error,  I  could  not  at 
once  undertake  the  careful  comparison  of  them  with  my  own, 
as  I  was  BO  much  engaged  wiui  other  labours  which  it  was 
necessary,  for  various  reasona,  to  complete.  Bat  now  the 
criticiam  of  M.  G^ervais  has  obliged  me  to  do  what  I  have 
hitherto  neglected,  to  compare  the  cranium  of  Olobiocephalua 
Orm/i  in  our  museum  with  the  figures  of  his  work,  and  to 
pabUah  the  results  of  this  comparison. 

From  my  new  examination  there  can  be  no  doubt  that  my 
Globiocephtdug  ia  a  true  Paevdorca ;  bat  I  am  also  convinced 
that  the  species  from  Buenos  Ayres  is  not  identical  with  J^. 
craandena,  but  a  new  one,  more  nearly  allied  to  Pa.  meriditmalts, 
Flower  (Ftoc.  Zool.  Soc.  1864),  than  to  the  ape<;iea  of  the  Euro- 
pean aeaa.     My  opinion  is  founded  on  the  following  reaaons : — 

1.  The  whole  skull  ia  narrower  before  than  that  of  Pa. 
craasidens,  and  resembles  more  in  the  general  figure  that  of 
i%.  meridionalia,  with  the  exception  of  the  tip  of  the  muzzle, 
which  is  somewhat  broader  in  my  skull,  and  more  nearly 
allied  in  its  form  to  that  of  Pa.  craaaidena, 

2.  The  right  intermaxillary  bone  b  much  longer  posteriorly 
than  the  left,  surrounding  there  the  outside  of  the  nasal  bone, 
nearly  in  &e  some  manner  as  in  Gkrvals's  fi^.  1.  pi.  50.  This 
character  ia  not  well  indicated  in  my  fig.  3.  pi.  21,  because  the 
tip  of  the  right  intermaxillary  bone  of  my  aknil  has  been 
broken  off,  which  I  had  not  noticed  before  I  saw  the  figures 
in  the  '  Oat^ographie.' 

3.  The  two  small  faces  of  the  maxillary  bones,  immediately 
before  the  nostrils,  are  of  the  same  unequal  size  as  in  A.  me- 
ndionalia,  the  right  being  larger  and  broader  than  the  left. 
In  i^.  craaaideTis  both  are  amaller  and  of  nearly  equal  size. 

*Thacoine8  of  diiapartof  mj' '  Aiulee'  were  sent  &om  hen  to  London 
Oct  is,  1800,  and  to  Puis  Nor.  12, 1669,  bj  the  poat-st«amen. 
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4.  The  nasal  booes  are  of  very  difi^ent  form,  without  the 
high  kcob  behind,  but  each  with  a  deep  diagonal  fhrrow, 
vliich  dirides  them  into  two  faces. 

5.  The  tip  of  the  imited  parietal  bonea,  with  a  prolon- 
gation going  in  between  the  frontals,  is  not  pointed  as  in  A. 
cratei£n»,  bnt  broad  and  truncate  as  in  Pi.  Tneridionalu. 

6.  Both  the  upper  and  the  under  jaw  have  the  same  nnm- 
ber  of  nine  teeth,  of  which  the  first  in  the  npper  iaw  is  much 
smaller  than  the  others,  but  the  last  of  equal  size  with  the 
preceding  ones.  This  diaracter  does  not  agree  with  the  other 
nieuea ;  DOth  have  one  tooth  more  in  the  under  jaw  than  in 
the  upper  jaw.  Pt,  crasaident  has  eight  teeth  above  and  nine 
below,  and  Ps.  mendionalu  nine  above  and  ten  below,  the 
first  of  the  upper  jaw  of  this  species  being  also  mnch  smaller 
than  the  following  ones. 

This  difierence  seems  to  me  to  be  of  great  importance,  and 
alone  sufficient  to  prove  the  distinctness  of  my  species. 

7.  The  vomer  is  visible  between  the  upper  maxillary  bones 
in  my  skull,  but  not  visible  in  Pb.  meridxmalie. 

8.  At  least  the  form  of  the  teeth  is  entirely  different  from 
that  in  both  the  previously  known  species ;  neither  of  them 
has  the  teeth  so  thick,  short,  and  worn  as  my  species  from  the 
Patagoniau  coast. 

For  all  these  reasons  I  believe  I  am  quite  iustified  in  sepa- 
rating &is  animal  as  a  distinct  and  new  species  from  Pa.  cras- 
ncfsfu  and  A.  mendumalu,  naming  it  now 

Ptewhrca  Chmfi. 
As  I  have  given  a  coroparattve  description  of  the  skull  in 
the '  Anales,'  and  also  added  the  measurements  (p.  373}  on 
the  metrical  scale,  I  will  not  here  repeat  the  same,  but  add 
only  the  principal  measurements  of  the  skulls  of  the  three 
species  in  English  inches,  in  the  same  manner  as  they  are 
given  by  Gray  in  his  *  Catalogue  of  Seals  and  Whales,'  pp.  290 
&.2H. 


Pitudarea 

Pj. 

AduU. 

t™,. 

23-24 
121 
10 
21 

I' 
5* 

23 
11 
9 
19 

7 
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20 
9 
8 

16 
6 
ft 
3 

26 
12 
10 
21 
9 
8 

Length  of  t««th-line .... 

Length  of  lower  jaw 

Breadth  at  middle  of  beak.... 
Breadth  of  intermaxillarieB   .. 
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These  meaBorementB  prove  that  the  cranial  part  of  the  sknll 
is  relativel7  somewhat  larger  in  A.  Grayi  than  in  i^.  erasn- 
dena,  and  that  the  whole  animal  may  have  been  consetjnentlj 
stronger  and  stouter  than  the  European  Hpecies,  exceeding  the 
Anetralian  one  still  more  in  both  qualities. 

The  description  and  figures  of  the  swimming  Delphinide, 


seen  by  myself  in  the  Atlantic  Ocean  and  published  in  my 
'  Analea.'  p.  368,  do  not  belong  to  the  Dieudorca  Gfratfi.  as  I 
Bopposed,  but  to  a  true  Olobiocephabta,  which  cannot  be  deteir- 
mmed  exactly  without  further  observations. 
Bneuoa  Aji^  April  34, 1873. 

VI. — On  Emys  nigniTrom  Upper  Ctdifin^ia. 
By  Dr.  J.  E.  Geat,  F.B.S.  &c 
Emy8  hioka  of  Hallowell  is  said  to  be  the  same  as  Smyt 
marmoraia  of  Baird  and  Girard,  which  Agassiz,  in  his  Ri^t 
work  on  the  Natural  History  of  the  United  States  (of  which 
only  the  general  observations  and  the  tortoises  have  appeared), 
refers  to  the  genus  Actinemytj  and  figures  the  young  of  the 
species ;  and  on  his  authority  (for  I  have  never  been  able  to 
see  the  species)  I  have  arranged  it  under  QeocUmmi/B  (see 
Cat.  Shield  Reptiles,  SuppL  p.  27). 

In  Hallowell's  Beport  on  the  Eeptiles  collected  in  the 
Snrv^  for  the  !Railroad  from  the  Mississippi  to  the  Pacific 
Ocean,  1859  (a  work  which  I  had  not  previously  consulted), 
he  describes  and  figures  Emys  nigra,  which  he  savs  is  very 
abundant  in  Posa  Creek,  northern  part  of  Upper  California. 
The  figure  represents  a  veiy  depressed  water-£ffly«,  with  a 
dark  narrow  band  across  the  eye,  broad  webbed  feet,  with 
acute  elongated  claws.  The  head  appears  to  be  covered  with 
a  uniform  skin,  not  divided  into  symmetrical  plates.  The 
limbs  and  tail  ore  marked  with  large  black  spots ;  and  the 
upper  part  of  the  head  and  neck  is  olackish,  with  numeroos 
small  yellow  spots. 

The  skin  of  the  head  and  limbs  more  resembles  that  of  the 
true  Terrapins  than  any  other  American  species  I  know ;  and 
it  would  be  very  interesting  to  know  the  iorm  of  the  jaws.  It 
certainly  is  a  purely  aquatic  tortoise,  and  has  nothing  to  do 
with  the  more  terrestrial  tortoises  of  America  forming  the 
genus  Oeoclemmya  or  Actinemys. 

Mr.  Hallowell  s  figure  is  very  like  a  specimen  that  I  ob- 
tained at  Nantes,  and  which  I  described  and  figured  as  Emys 
olivacea  in  the  '  Catalogue  of  Shield  Reptiles,' p.  30,  t.  12  c, 
and  which  is  named  Redamia  olivacea  m  the  Supplement  to 
that  Catalogue,  p.  35. 


D,g,t,.?<i  I,,  Google 


U.  F.  Pkteaii  on  Me  Centn  of  Oravihf  in  Itueets.      56 

The  spedmeD  oulj  differs  from  Mr.  Hsllowell's  figure  in 
twing  marked  with  brown  lines  beneath,  and  in  having  more 
elongate  clawB ;  and  I  strongij  gospect  uut  they  are  both  the 


*VIL — &a>erim£ntal  Jiesearches  tmon  the  Foeiivm  of  the  Centre 

ofOravity  in  Inaecla.  By  F61JX  PlATEAU*. 
The  atodj  of  the  conditions  of  eqnilibiinm  of  living  crea- 
tnres,  I  need  scarcely  say,  is  only  possible  when  we  mow  in 
each  of  them  the  situation  of  the  centn  ofaravity,  Now  that 
the  knowledge  of  the  mechanics  of  the  ArticnJAta  has  made 
considerable  progress,  thanks  to  the  employment  of  processes 
of  investigation  borrowed  from  physics,  it  seemed  to  me  that 
it  would  be  really  useful  to  describe  an  easy  method  of  inves- 
tigating the  centre  of  gravity  of  the  Articolata,  and  to  give  an 
account  of  the  results  which  its  application  to  insects  has  en- 
abled me  to  obtain. 

Unfortunately  I  cannot,  in  a  mere  summaiy,  give  a  descrip- 
tion of  the  instrument  I  have  employed.  A  mere  short  de- 
sciiption  without  a  figure  is  of  necessi^  obscure  and  of  no  use 
at  all  I  shall  only  say  that  this  instrument  nearly  reproduces, 
on  a  small  scale  and  witii  some  improvements,  that  wuich  was 
invented  by  Borelli  to  determine  the  position  of  the  centre  of 
gravity  in  man.  As  to  the  results  of  my  experiments,  I  most 
likewise  reirain  from  giving  them  nnder  the  form  which  th^ 
take  in  my  memoir — that  is  to  say,  in  the  shape  of  a  consider- 
able number  of  figures  brought  together  in  several  tables.  I 
sWU  therefore  confine  myself  to  the  indication  of  the  general 
conclusions  which  I  have  thought  I  might  dedace  from  them, 
supporting  these,  where  necessary,  by  a  few  examples. 

1.  The  centre  of  gravity  of  insects  is  situated  in  the  vertical 
median  plane  which  passes  through  the  longitudinal  axis  of 
the  body. 

2.  It  occupies  a  very  nearly  identical  position  in  insects  of 
the  same  species  and  of  the  same  sex  in  the  same  attitude. 

3.  It  is  rarely  that  the  external  form  of  the  body  allows  us 
to  determine,  wtHumt  experiment^  the  exact  position  of  the 
centre  of  gravity.  I  shall  cite,  as  an  example,  the  results 
ftimiahed  by  the  family  of  the  Odonata.  All  its  representa- 
tirea  have  nearly  the  same  external  aspect ;  and  yet,  notwith- 
Btanding  this  quasi-identity  of  structure,  I  have  found  the 
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following  differences  in  the  relatiTe  poaitioiu  of  the  centre  of 
gravity: — 

Agrion  pueUa  $  ,  First  third  of  the  third  abdominal  b^- 
ment. 

Affrion  aanguinea.  PoBteiioi  margin  of  the  second  abdo- 
minal aegment. 

LOtelluia  conspurcata  $.  Posterior  maig^  oi  the  meta<* 
thorax. 

LibeUula  vulgata  $  .  Fnrrow  between  thorax  and  abdomea. 

Cordnlia  metalUca  ?  .  Posterior  margin  of  the  metathorax. 

jStcfma  grandii  ?  .  Middle  of  the  second  abdominal  seg- 
ment. 

4.  The  centre  of  gravity  does  not  occupy  the  same  p(»ition 
in  the  two  sexee  of  the  saine  species ;  it  ia  sometimes  more 
and  sometimes  less  backward  in  the  females  than  in  the  males, 
and  its  situation  depends  upon  the  relations  existing  between 
the  Tarions  dimensions  of  the  individuals. 

It  might  have  been  supposed  that  the  centre  of  gravity  was 
alwavs  situated  Inrther  back  in  the  females,  the  abdomen  of 
whicQ  is  generally  more  voluminous  than  that  of  the  males. 
I  have  observed  the  opposite  condition  in  the  females  of 
OrycUa  nancornisy  Ltbelbda  vulgata,  and  Agrionpuella. 

5.  During  the  metamorphosis  of  the  larva  into  the  perfect 
insect,  tlie  relative  centre  of  gravity  approaches  the  head ;  the 
ahaolule  centre  of  gravity,  on  the  contrary,  departs  from  it*. 

This  apparent  contradiction  is  easily  explamed.  The  tho- 
rax of  larve  is  generally  very  much  reduced  and  the  segments 
of  the  abdomen  numerous.  The  centre  of  gravity  therefore 
falls  inevitably  in  an  abdominal  segment.  In  the  perfect 
insect  the  thorax  has  acquired  considerable  dimensions,  and 
the  number  of  abdominal  segments  has  diminished.  The 
thorax,  thus  being  more  prolonged  posteriorly,  has  advanced, 
in  a  manner,  to  meet  toe  centre  of  gravity,  which  remains 
plainly  in  the  median  region  of  the  body ;  and  the  abdomen 

*  In  my  menioir  I  have  ^ven  the  name  of  the  relative  potUion  of  Iht 
eeittr*  of  ffravify  to  ibi  pCAtion  with  relation  to  some  one  of  the  pwta  of 
the  bodj  (tegipent,  coxa,  ko.),  and  tjiat  of  the  abtobtte  pomtim  of  th* 
ctntrt  of  gravity  to  the  number  which  is  obtained  by  i^uLating  the 
relation  between  the  distance  from  the  centre  of  gravity  to  the  poetericff 
extremity  of  the  body  and  the  total  length  of  the  animal.  The  quotdents 
O'GO,  0-67,  for  example,  obtained  in  this  manner,  eignify  that  the  dialance 
from  the  centre  of  Bravity  to  the  posterior  extremity  u_fiBt  tent/u  or  nriy- 
tmm  huttdrallA*  of  the  length  of  the  body.  They  show  at  once,  and 
iudepeudently  of  the  form  and  extent  of  the  aegmenta,  whether  the  centra 
of  gravity  ia  at  the  middle  of  the  inseel,  more  approximated  to  the  head, 
or  nearer  to  the  anal  oriftca. 
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iKcoDung  8h<Biened,  the  distance  from  its  eztremily  to  the 
point  in  qnestion  diminiBhee. 

6.  In  standing,  the  c^ttre  of  gravity  is  placed  at  the  base 
of  tW  abdomen,  or  in  the  posterior  part  of  the  thorax,  and 
DsnallT  at  the  middle  of  the  length  of  the  body. 

7.  In  walking,  the  centre  of  gravity  of  an  insect  ia  con- 
stantly displaced  around  a  mean  position,  bnt  by  too  small  an 
amoont  to  be  capable  of  measurement 

In  fact,  if  we  make  experiments  by  me&na  of  Saltatorial 
Orthoptrara  (locnsts  or  grasshoppers),  we  find  that  the  move- 
ments of  their  enonnons  poatenor  limbs  indace  changes  in  the 
utnation  of  the  centre  of  gravity ;  btit  these  changes  being 
Yery  alight,  we  arrive  at  the  conclusion  that  it  would  be  im- 
po^ble  to  measure  them  in  ordinary  insects, 

8.  We  do  not  detect  any  displacement  of  the  centre  of 
Kravity  when  an  insect  passes  from  the  positioo  of  repoae  to 
that  of  flight,  exc^t  in  thoae  species  in  which  the  wings  are 
decumbent  or  crossed  upon  the  back  in  a  state  of  repose.  The 
displacement  ia  horizontal  and  from  behind  forward.  For 
example,  this  displacement  is  as  follows,  in  the  fotlowiug 
species: — 

Dylucua  dimidiatus       0'045  of  the  total  length  of  the  body. 

Hvdrophilus  picetts        (H)28  „ 

MelolorUha  vulgarie  %     0-053  „ 

Notonecta  ^lauca  .  .  .  0-032  „ 

LocMta  viridissima .  .  0-054  „ 

Vapa  vulgaris   ....  0-023  „ 

Ptunagamma    ....  0-025  „ 

EritU^'t  Unax  ....  0*037  „ 

9.  Daring  active  flight  the  centre  of  gravity  oscillates  con- 
tinnally  around  a  mean  position  which  answers  to  the  moments 
when  Uie  extremities  of  the  wings  are  at  the  point  of  crossing 
of  the  figure-of-8  curve  which  they  describe  in  the  air. 

10.  In  aquatic  insects  the  centre  of  gravity  ia  nearer  to  the 
lower  than  to  the  upper  surface  of  the  body. 

11.  During  natation  the  movements  of  the  oar-like  posterior 
legs  cause  oscillations  of  the  centre  of  gravity  around  a  mean 
position,  which  answers  to  the  situation  of  the  natatoty  feet 
at  the  middle  of  their  course.  These  oscillationa  of  the  centre 
of  gravity  induce  a  continual  balancing  of  the  body  upon  a 
transverse  axis  passing  through  the  mean  centre  of  gravity, 
and  cause  it,  consequently,  to  traverse  a  slightly  undulated 
path. 
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ret  nndescribed; "  a&d  the  latter  specimens  he  sabBeqnendj 
described  as  Tethya  antarcHca.  Mr.  Carter  seems  to  have  been 
ezceedinglj  fortunate,  if  he  be  correct  in  his  concloBions,  in  find- 
ing  four  specimens  of  a  new  species,  as  immediately  on  reading 
bis  obeerrations  on  them  I  set  myself  to  carefiillj  examine 
tie  remainder  of  my  stock  of  T.  cranium,  more  than  a  hundred 
specimens,  varying  in  size  from  a  pea  to  an  average-sized 
orange ;  and  I  could  not  find  a  single  specimen  among  them 
that  could  not  be  satiafectorily  identified  as  T.  cranium.  I 
therefore  feel  strongly  inclined  to  believe  that  Mr,  Carter  has 
fallen  into  &e  error  of  making  from  small,  unimportant  dif- 
ferences in  the  same  sorts  of  structures,  two  species  out  of 
one ;  but  the  dots  and  lines  lie  has  given  in  illustration  of  his 
paper  are  so  vague  and  unsatisfactory,  that  they  do  not  at  all 
assist  us  in  unravelling  the  mystery.  The  description  of  the 
gemmules  of  his  T,  teUandica  would  apply  quite  as  well  to 
those  of  T.  cranium ;  and  every  form  of  spiculum  that  he 
figmres  as  &om  the  former,  may  be  readily  found  in  the  latter 
species. 

The  author,  in  p.  419,  treating  of  "  the  small  globular  and 
compressed  elliptical  bodies  "  or  gemmules  of  Teihea,  writes,  in 
the  second  paragraph, "  In  Dr.  Bowerbank's '  British  Sponges,' 
pi.  25.  fig.  343,  will  be  found  a  monstrous  representation  of  one 
of  these  oviform  bodies  under  the  desigDation  of  '  gemmule,' 
which  is  only  surpassed  by  his  description  (vol.  li.  p.  87), 
where  he  applies  the  term  'sexual '  to  them,  and  conjectures 
that  one  may  be  the  '  female  or  prolific  gemmule ;'  but  Dr. 
Bowerbank  had  never  been  able  to  discover  any  '  spermatozoa ' 
in  either  I  As  this  is  a  kind  of  physiology  that  I  do  not  un- 
derstand, let  us  go  back  to  the  term  oviform  &c." 

If  the  author  of  the  paper,  in  place  of  criticising  the  represen- 
tation of  the  gemmules  of  T.cranitim  in  voL  i.  pi.  25.  fig.  343, 
and  the  descnption  of  them  in  vol.  ii.  p.  87,  of  the  '  Monograph 
of  British  Sponges,'  in  the  flippant  manner  in  which  he  has 
indulged,  had  communicated  with  me  on  the  subject,  I  could 
have  informed  him  that,  instead  of  illustrating  the  anatomy  of 
the  subjects  under  consideration  by  dots  and  lines,  the  figures 
alluded  to  were  drawn  from  the  preparation  still  in  my  pos- 
session, by  the  aid  of  the  microscope  and  the  camera  lucida, 
by  one  of  the  most  talented  and  accurate  microscopical  artists 
ijaat  we  have  among  ne,  Mr.  W.  Lens  Aldons.  and  that  his 
representation  of  the  originals  is  not  in  the  slightest  degree 
exaggerated ;  on  the  contrary,  the  figure  of  the  larger  of  the 
two  is  that  of  a  gemmule  rather  less  complicated  in  its  struc- 
ture than  many  of  those  closely  adjoining  it,  in  a  slice  of  the 
sponge  immersed  in  Canada  lialstua,  about  tour  lines  square, 
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•nd  which  contunB  tw«aAf-<mn  stifih  genmniles  as  the  tWQ 
represented — foorteea  of  the  email  and  more  simple  ones,  and 
aeren  of  the  so-called  monstroflitiea ;  and  I  shall  at  any  time 
be  happj  to  show  the  originals  of  the  figtures  to  Mr.  Carter, 
and  to  convince  him  that  ul  that  is  monstroos  in  the  matter  is 
in  hiA  own  imagination.  Having  had  ample  opportunity^  of 
rerifying  the  correctness  of  the  figures  imder  consideration  "isj 
access  to  the  specimens  in  the  British  Mnsemn,  and  having 
&iled  in  this  part  of  his  researches,  it  is  evident  that  he  has 
much  more  to  leam  of  the  anatomy  of  the  sponges  mider  con- 
uderatioD  before  he  will  be  master  of  hie  subjects.  What  we 
want  in  the  invesdgation  of  such  matters  is  careful  mintite 
oheervations  and  faithful  figures  and  records  of  their  structure, 
and  not  abstruse  hypothetical  imaginations  illustrated  hy  dia- 
grams of  dots  and  Imes.  And  I  tiiink  I  may  venture  to  pre- 
dict that  no  naturalist  will  hereafter  be  able,  by  Mr.  Carter's 
descriptions  or  his  illustrations,  to  recognize  either  his  Tethya 
antarctica  or  J'ethva  zettandica. 

I  must  acknowledge  that  I  havenot  yet  been  able  to  realize 
Ui.  Garter's  idea  that  a  sponge  is  a  compound  creature,  and 
&at  every  ciliuni  with  its  basal  cell  is  a  separate  or  distinct 
animal.  It  is  a  step  beyond  my  comprehension ;  for  if  it  be 
K>  in  sponges,  why  not  also  in  human  beings  ?  from  one  of 
whom  I  have  seen  the  cilia  living  and  in  motion.  The  late 
Professor  Listen,  of  University  College,  many  years  ago  had 
a  patient  in  the  Universi^  Hospital  with  polypus  in  his 
nose :  and  he  invited  me  to  come  up  one  morning,  and  pro- 
mised to  show  me  the  human  cilia  in  motion  on  a  small  piece 
of  the  polypus  from  the  nose  of  the  man.  I  went,  and  had 
die  salisfacbon  of  seeing  them,  in  rather  languid  motion,  in 
some  of  their  own  fluid,  in  a  cell  slightly  warmed  by  having 
been  put  into  warm  water  and  then  placed  beneath  the  micro- 
scope. The  aerating  surfaces  of  a  great  variety  of  animals, 
beside  sponges,  are  abundantly  supplied  with  cilia  and  ciliated 
cells ;  are  we  to  regard  all  these  as  compound  unimftls  ? 


JZ^-^On  a  new  Bpeetes  of  Timalia^/rvm  Eaatem  India. 
Bj  Abthde  Viscount  WAtbBW,  P.Z.8.,  F.ILS. 

Timalia  Jerdoni,  n.  ep. 

T(maltapiUala,EfaiLKp.3eiian,B.  oflnd-ii.  p.  24,  nee  Honfl 

A  narrow  firontal  band  extending  over  the  eyes,  the  cheeks, 

chm,  and  thioat  white ;  forehead  and  crown  deep  diestnot  j 

remainder  of  iq>per  sorEoce  dark  olive-grey  ;  quUls  and  rec- 
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trices  above  brown,  tinged  with  olive ;  rectrices  tnmneA  hy 
nametons  narrow  bands  of  a  darker  uutde  of  brown ;  npp^ 
part  of  breast  white,  changing  to  ctnereooa  lower  down ;  each 
feather  with  a  black  shaft ;  remainder  of  lower  snriace  folroos 
mixed  with  cinereoas  olive ;  ooder  tail-coverts  cinereous  olive. 


iMgitudo 

Bae(r.aiur. 

Ala.        Cuidn. 

Tirn. 

T.Jtfdoni..     0-31 

2-38         2-88 

0-88. 

"  mimriii  TTilln 

T.piUata..     0-SO 

2-62          3-12 

100. 

"Jara." 

Described  from  specimens  obtained  in  the  Khasia  Hills. 

This  bird  has  hitherto  been  considered  identical  with  the 
Javan  T,  piUatOy  Horsf.  A  comparison  I  have  recently  been 
enabled  to  make  with  authentic  Javan  examples  has  convinced 
me  of  their  specific  distinctness.  True  T.  pileata  is  a  larger 
bird;  in  it  the  bill  is  much  more  powerful,  its  altitude  being 
quite  double  that  of  examples  from  the  Ehasia  Hills ;  the 
crown  of  the  head  is  bright  ferruginous,  not  dark  chestnut  j 
the  colour  of  the  upper  plumage,  wings,  and  rectricea  is  con- 
siderably paler ;  that  of  tne  lower  is  pale  tawny ;  and  the  ashy 
colour  of  tne  black-shafted  breast-plumes  isHess  intense.  &^ 
deeply  lamented  &iend  Dr.  Jerdon  fully  concurred  with  me  m 
the  propriety  of  separating  the  two  species. 

In  the  '  Birds  of  India  (I,  c.)  this  species  is  said  to  extend 
through  the  Malavan  peninsula  to  Java ;  but  I  believe  that 
it  has  never  been  found  further  south  than  Arakan.  Neither 
it  nor  the  Javan  species  has  been  shown  to  occur  in  the 
Malayan  peninsula  or  in  Sumatra.  It  aeems  to  belong  to 
that  category  of  Javan  forms  (such  aa  Barpaetea  oretSiim, 
CrypairrAina  varians,  Bkringa  remifer^  &c)  which,  while 
absent  from  the  intermediate  regions  of  Sumatra  and  the  Malay 
peninsula,  reappear  further  to  uie  north  in  Bonos,  some  pene- 
trating as  far  as  Nipaul. 


X. — Note*  on  the  Anatomy  of  the  Derriah  (Cynocephalns 
hamadryas).  By  Alexander  MacaLISTBB,  H.B.,  Pro- 
fessor of  Zoology,  Uuivirsity  of  Dublin. 
The  Dublin  Zoological  Qardens  received  &om  Yiscoaut 
Southwell  two  fine  specimens  of  this  curious  animal,  a  male 
and  a  female,  both  full-grown  and  in  excellent  condition. 
After  a  residence  of  some  months,  the  male  sickened  and  died 
suddenly,  and  was  dissected  carerollyby  Professor  Haughtcoi 
and  myself. 
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The  most  important  points  of  the  miucnlar  Anatomy  of  this 
animal  are  as  follows : — 

The  trapezius  was  indivisible,  and  was  inserted  into  the 
onter  half  of  the  clavicle.  The  stemo-  and  cleidomastoids 
were  inB«)arable  and  large,  being  nearly  an  ounce  in  weight. 
The  omohyoid  was  a  single-belliM  muscle,  with  no  tendinooa 
mteraection.  The  tracbelo-acromial  was  large,  half  the  size 
of  the  stemo-cleidomastoid.  The  latiasimus  dorsi  arises  from 
the  eleven  spines  below  the  lifth  dorsal^  and  from  the  posterior 
fifth  of  the  iliac  crest,  but  from  no  nbe.  The  rhomboid  is 
indivisible,  bat  consists  of  the  usoal  occipital  and  dorsal  por- 
tions. The  serratus  nagnua  is  in  three  parts,  and  extends 
from  the  second  cervical  transverse  process  to  the  tenth  rib ; 
the  uppermost  and  lowest  of  these  are  strong,  the  middle 
weaker. 

Serratus  posticus  superior  is  attached  to  the  third,  fourth, 
>nd  fifth  rim,  the  inferior  to  the  ninth,  tenth,  eleventh,  twelfth, 
and  thirteenth  ribs.  The  pectoralis  minor  arises  from  the 
cartilages  of  the  second  to  the  seventh  ribe,  and  from  the 
abdommal  aponeurosis.  The  deltoid  is  easily  divisible  into 
Bcapular,  acromial,  and  clavicnlar  parts ;  of  these  the  acromial 
is  UB  largest,  the  clavicnlar  about  half  its  size,  and  Hie  sca- 
pular BtiU  am^er.  The  sabclavius  does  not  extend  beyond 
the  clavicle.  The  capsular  muscles  of  the  shoulder  axe  as 
usual,  and  in  the  following  proportions  of  relative  develop- 
ment:— snpraspinatus  i=  1,  infr^pinatoa  n  I-34,  subscapu- 
latis  =  1-6,  teres  major  0-6,  teres  minor  =  0*17.  There  la  a 
pectoralis  quartos  from  the  cartilages  of  the  lowest  ribs,  in- 
serted under  the  pectoralis  major  and  below  the  pectoralis 
minor  into  the  shoolder-capenlJe.  The  coraco-brachialie  is 
doable— a  short  muscle  (c.  brevis  of  Wood)  weighing  0*07  of  an 
oonce,  and  a  longer,  going  to  the  lower  third  of  the  homerus, 
weighing  0*14.  Toe  two  heads  of  the  biceps  humeri  were 
inseparably  united ;  and  the  entire  muscle  was  nearly  2  ounces 
in  weight :  this  muscle  was  2*8  times  as  heavy  as  the  bra- 
chialis  anticns ;  and  the  triceps  (which  is  divisible  into  long, 
outer,  and  inner  parts]  is  exactly  double  the  sum  of  these  two 
flexors.  The  coracoid  head  of  the  bicepa  was  fleshy.  The 
dorai  epitrochlearis  was  thin,  extending  halfway  ^wn  the 
■rm,  and  half  an  oqnce  in  weight. 

IlieTe  are  two  anconei,  an  outer  and  an  inner. 

Among  the  forearm  muscles  the  peculiarities  were : — The 
pahnaria  longus  fleshy  for  the  upper  half  of  the  forearm,  and 
naif  the  size  of  the  flexor  carpi  rsidialis.  The  flexor  aublimis 
has  no  radial  origin.  The  flexor  digitorum  profundus  and 
poUicia  are  inseparably  connected,  and  there  is  a  condyloid 
nead  separated  from  the  rest  by  tiie  median  nerve.  The  polli- 
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ceal  tendoa  of  this  mnsde  arises  from  that  part  of  the  flexor 
mass  which  springs  from  the  inner  aide  of  the  olecranon. 

Pronator  quadratns  is  bilaminar,  the  npper  layer  being  tri- 
angnlar,  with  the  base  at  the  alna ;  the  deeper  layer  is  bIbo  a 
triangle  with  a  radial  base :  the  entire  muscle  occupies  one 
fonrt£  of  the  ulna  and  one  sixth  of  the  radius. 

There  is  a  large  supinator  longus,  exactly  equal  to  the  pro- 
nator teres  (0'4  of  an  ounce).  The  extensor  minimi  disiti 
supplies  the  fourth  and  fifth  fingers.  The  indicator  suppues 
the  second  and  third  digits ;  and  there  is  no  abductor  minor 
pollicis  (extensor  primi  intemodii  polHcis). 

Palmuis  brevis  is  very  thick,  and  attached  to  the  pisiform 
bone.  The  abductor  pollicis  brevis  is  divided  into  two — a 
weak  external  slip  arising  from  the  metacarpal  bone,  and  an 
internal  stronger  one  from  the  trapezium.  The  flexor  brevis 
pollicis  is  also  divided  into  two  parts,  both  of  which  arise  from 
the  annular  ligament.  A  distinct  opponens  pollicis  stretches 
from  the  trapezium  to  the  polliceal  metacarpal ;  and  there  is 
an  adductor  from  the  middle  metacarpal.  The  little  finger 
has  three  muscles — an  abductor,  an  opponens,  and  a  fiexor. 
The  hand-interossei  are  as  in  man,  as  are  the  lumbricales. 
The  abductor  pollicis  major  is  mainly  inserted  into  the  trape- 
Eium,  with  a  few  fibres  into  the  metacarpaL 

The  psoas  parvus  is  one  seventh  part  of  the  ^oas  magnns, 
which  latter  is  inseparable  &om  the  iliacus.  The  adductors 
are  three,  as  usual ;  and  the  pectineus  is  veiy  small.  The 
glutens  maximus,  imitator  cau^,  and  tensor  vaginie  femoris 
are  inseparable,  as  also  are  the  pyriformis  and  glutens  medins. 

The  biceps  femoris  is  ischiatic,  and  has  only  one  head. 
The  semitendinoeus  is  one  third  uie  size  of  the  biceps,  and 
the  semimembranosus  is  one  fourth.  The  extensors  of  the 
knee  are  to  the  fiexors  as  11*6 :  16'09. 

Flantaris  is  very  large,  and  attached  as  usuaL  The  flexor 
digitorum  muscle  msinly  supplies  the  second  and  fifth  toes^ 
while  the  flexor  hallncis  supplies  the  first,  third,  and  foorth 
toes.  The  tibialis  anticus  has  a  double  tendon,  and  is  attached 
to  the  internal  cuneiform  and  metatarsal  bone  of  the  hallux. 

The  peronseus  longus  has  a  sesamoid  bone  in  its  tendon. 
The  peronteus  brevis  has  a  thread-like  ofishooting  tendon,  re~ 
presenting  the  peromeus  quinti.  There  is  a  large  pyriform 
abductor  minimi  digiti.  The  flexor  brevis  digitorum  has  no 
tendon  to  the  fifth  toe :  nor  is  there  a  lumbricahs  for  the  second 
toe;  tlie  others  are  all  bicipital. 

From  the  tendon  of  the  flexor  hallncis  at  the  ankle  there 
arose  a  fleshy  belly,  which  soon  became  tendinous ;  and  this 
formed  a  head  for  the  first  lumbricaUs,  which  was  tnus  made 
into  a  digastric  muscle. 
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The  foot-InteroBsei  are  ae  follows : — three  plantar,  an  ad- 
ductor hallncifl,  an  adductor  indicis,  and  addnctor  quinti  digiti. 
The  doreala  are : — abdactor  mdicU  with  only  one  head  from 
the  seooad  metatarsal  bone,  an  abductor  medii  digiti  with  two 
heads,  an  addnctor  medii  digiti,  an  abductor  annularis. 

The  masseter  ia  ver^  large ;  and  bo  ia  the  temporal  j  the 
entire  muscular  mass  for  the  closure  of  the  jaws  is  over  twelve 
OQncea  in  weight — ^that  is,  equal  to  the  entire  quadriceps  ex- 
tensor cruris. 

This  animal  is  a  native  of  AbTSsinia,  and,  under  the  name 
of  Hepi  and  Thoth,  figured  largely  in  the  Egyptian  mytho- 
logy- out  this  part  of  its  history  has  been  very  thoroughly 
elucidated  by  Ehrenberg  in  his  paper  "  Ueber  den  Cgnocephalus 
der  Aegyptier,  nebst  einigen  Betrachtungen  iiber  die  Hgyp- 
tische  Mythe  der  Thot  und  Sphinx  vom  naturhistoriache 
Standpunkt,"  in  the  '  Abhandlungen '  of  the  Berlin  Academy 
for  1833  (PhysikaL  Klasse,  p.  337).  Mr.  Ogilby,  however, 
has  combated  this  opinion,  and  supposes  that  another  species, 
which  he  names  CynocepAa/u«  Thoth,  is  the  sacred  animal  of 
Hermapolis  (Proc  ZooL  Soc  1843,  p.  10).  However,  it  is 
unquestionable  that  the  figures  of  the  animal  in  Lepsius, 
BoeselUni,  and  on  Catutpi  and  Scarabcei,  &c.,  in  the  Dublin 
Universi^  Mnsenm,  are  exceedingly  good  representations  of 
the  HamiMTyad. 

The  literature  of  the  anatomy  of  Cynocephali  and  theb 
aOies  is  not  extensive :  the  beat  papers  on  the  subject  are  those 
by  pMenstecher  (Diillj  *  Zoologischer  Garten,'  1867,  p.  1260, 
and  Champneys  (Anubis,' Journal  of  Anat,'  1871,  p.  176).  m 
comparing  the  latter  paper  with  my  description,  the  following 
points  may  be  noticed  in  which  the  Anubis  and  Hamadryad 
are  dissimilar : — The  tracbelo-acromial  is  attached  to  tlie  occi- 
put in  the  Anabis,  while  it  is  not  in  the  Hamadryad :  the  lesser 
pectoral  was  not  separate  in  the  Anubis,  and  the  insertion  of 
Its  r^resentative  was  along  the  bicipital  groove,  not  into  the 
aenuvagina  of  the  shoulder-joint ;  the  rhomboids  were  separa- 
ble in  theAnnbis,  not  in  the  Hamadryad;  the  arrangement  of  the 
setratos  m^nus,  described  by  Champneys  in  the  Anubis, 
was  very  dissimilar  to  what  is  described  aboTej  the  extensor 
cupi  olnaria  had  an  origin  from  the  ulna  in  the  Hamadryad,  but 
not  in  the  Anubis ;  the  abductor  pollicis  major  had  a  sesamoid 
cartilage  in  the  Anubis  {I.  c.  p.  184),  no  such  thing  existed  in 
the  Hamadryad ;  the  iliacos  is  simple  in  the  Hamadiyad,  not 
in  tlie  Anubis ;  plantaris  was  perfectly  separate  in  the  Hama- 
dryad, but  not  BO  in  the  Anubis;  Champneys's  p^vintens 
fertii  in  the  Anubis  is  really,  as  he  suggests,  a  quinti,  as  also 
ia  the  so-called  tertii  of  Church. 

AiM.&Mag.N.Hi9L  Ser.4.   Volx.  5 
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On  lome  Dermid  Tvberelet  tutoaaUd  wiUi  Fottil  Fuh-remaitu. 

To  Ae  Edilort  o/ihe  Attnala  and  Magazine  of  Natural  Hixtory. 

OENTLQtBit, — In  the  'Annals  and  UHguinQ  of  Natural  History' 
for  April,  pp.  260  &  261,  there  is  on  intereating  communicatdon  by 
Uessra.  Hancock  and  Atthey,  in  which  they  describe  the  discovery 
of  certain  teeth-like  bodies  found  associated  with  Cladodu*  mirabHit 
and  Gyracantkttt  tuberculatiu. 

They  refer  to  a  paper  of  mine,  published  in  the  '  XraasBctions  of 
the  Geologioa]  Society  of  Glasgow,'  vol.  iv,  pt,  1.  pp.  57-59,  and 
state  that  I  seem  to  confound  Diplodut  with  those  t«eth-like  bodies 
or  dermal  tubercles,  and  to  consider  the  remains  of  the  semicartila- 
piuoua  skeleton  to  be  shagreen, — and  also  state  that  it  is  to  PTof. 
Williamson  that  we  owe  the  discovery  of  the  trae  nature  of  this 
peculiar  substance,  who  clearly  proves  it  to  be  the  remains  of  what 
he  terms  the  chondriform  bone  or  semicartilaginous  skeleton. 

While  I  do  not  wish  to  call  in  question  their  deductions  r^^arding 
their  owti  discoveries,  or  the  identifications  of  Prof.  Willianuon,  I 
beg,  however,  to  bo  allowed  to  eiprcsa  my  surprise  at  those  geatie- 
men  supposing  that  I  had  confouuded  IH^ilodiu  with  the  dermal 
tubercles  referred  to. 

In  my  paper  I  refer  to  the  discovery  of  a  slab  of  ironstone  covored 
with  shagreen,  and  two  spines  of  Cienacanthtu  hifbodoida  imbedded 
in  that  substance.  Associated  with  these  spines  are  a  number  of 
the  teeth  of  Cladodiu  mirabilu,  all  evidently  in  their  proper  relative 
position.  I  had  removed  a  portion  of  the  ironstone  overlying  tlie 
snout,  and  exposed  the  skin  thickly  studded  over  with  uameroos 
teeth-like  bodies,  conusting  of  two,  three,  and  four  curved  diverging 
points  rising  from  an  expanded  base,  and  with  a  sharp  keel  on  the 
curved  side  passing  to  the  apex  of  each  of  the  points. 

Further  on  I  state  that  I  discovered  on  anoOier  slab  of  iionstone 
the  teeth  of  Diplodut  gibbotut  associated  with  another  form  of  those 
dermal  tecth-lQie  bodies ;  but  these  are  smooth,  enamelled,  drcolar 
in  section,  and  relatively  lai^^,  and  more  sharply  pointed  than 
those  with  the  keel  along  the  curved  face.  Thus  having  found  ibe 
first  form  associated  with  the  teeth  of  Qladodta  mirabilU  and  the 
latter  with  the  teeth  of  Diplodua  glbhotia,  and  having  frequently 
verified  this  discovery,  the  conclosion  was  irresistible,  vii.  that 
they  each  represented  the  dermal  development  of  different  fish; 
and  as  in  the  recent  rays  (that  is,  in  the  living  forms)  sexual  dif- 
ferences are  to  be  noted  in  the  dermal  development,  I  suf^ested 
the  probability  of  the  difference  exhibited  in  the  fossils  being  due  to 
a  similar  canse.  This  suggestion  is  thrown  out  without  the  slightest 
desire  to  dogmatize,  well  knowing  that  there  have  been  far  too  many 
forms  named  from  being  simply  found  associated  with  other  parts. 
The  evidence,  however,  is  mnoh  in  favonr  of  the  suggestion.  The 
different  forms  are  not  only  associated  with,  but  are  imbedded  in, 
the  shagreen  of  the  fish. 
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From  numeroas  microwopic  secdoiu,  both  of  tbe  BenucartilaginoTU 
skeleton  and  that  of  the  sHa,  there  is  not  the  slighteet  doubt  re- 
gvdiiig  the  bone  of  the  skeleton  snd  the  shagreen  of  the  skin.  In 
Bectione  of  the  latter  I  haTe  exposed  the  dermal  tnberoles  resting 
opoQ  and  attached  to  the  skin. 

Juoi  THomoir. 
f76  Clinton  Street,  Olaigow. 

On  tlu  two  (?)  unknown  SpeeUi  of  ArgvM  Phuuant. 

To  the  Editors  of  the  AnnaU  and  Magazine  of  Natural  Sulort/. 

OnrLKKEir, — Pennit  me  to  make  a  few  remarks  on  the  feathers  of 
the  two  (?)  anknown  species  of  Aigns  Pheasant. 

The  lugeat  feather,  as  figured  in  Ur.  Elliot's  '  Monograph  of  the 
Phananids,'  part  5,  is  nndonbtedly  a  relic  of  a  bird  which,  when 
bond,  will  probably  prove  to  be  gaierieaUy  distinct  &om  Argax,  so- 
differoLt  is  it  in  form&oni  any  feather  of  the  known  species  of  Uiat 
genus.  Of  the  other  two  feathers,  which  Hr.  Elliot  supposes  to  be 
piiioBiies  of  the  same  bird,  I  have  a  very  different  opinion,  believing 
them  to  be  feathers  of  the  true  tail  (as  distdnguiehed  from  the  orna- 
mental tail-covarts)  of  the  Javan  Peacock,  Pavo  mutieug,  I  sus- 
pected thia  on  first  looking  at  the  plate ;  and  on  examining  the  tail- 
feathers  of  that  bird  in  the  British  Museum  this  opinion  was  con- 
irmed,  the  form,  colour,  and  markings  being  identicsJ.  I  also  found 
by  Gomparison  that  the  drawings  of  these  feathers  are  of  exactly  the 
same  dimensions  aa  the  real  ones  of  P.  m«Jfctu ;  whereas  Ur.  Elliot 
states  them  to  be  represented  only  half  the  natural  size.  This  is 
probaUy  a  mistake ;  but  if  not,  the  bird  to  which  they  belonged  must 
have  been,  in  all  probabiti^,  a  very  large  variety  or  species  of  the 
genus  Anw. 

I  also  wish  to  state  that  the  feather  which  I  described  as  belonging 
in  an  onknown  bird  related  to  Atijum  also  presents  certain  peculi- 
arities which  seem  to  indicate  that  the  bird  to  which  it  belongs  is 
gatericaUt/  distinct ;  and  I  regret  that  Mr.  Elliot,  in  quoting  from  the 
'Annals,'  omitted  the  note  of  interrogation  which  I  placed  after  the 
word  Argvt,  as  I  think  he  will  agree  with  me  that  tiie  gentrie  poai- 
tioni  of  these  birds  can  only  be  approximately  determined  from  their 
feathers, 

I  remain.  Gentlemen, 

Yours  very  truly, 
London,  Jme  15th,  1872.  T.  W.  Wood. 

Sote  on  a  Deformed  Example  of  Gariama  cristata. 

By  Br.  A.  Ouhtiibb. 

There  is  iu  the  British  Huseum  a  etuffed  example  of  a  (gariama 

vluch  diffen  from  C.  erviala  in  so  striking  a  manner,  by  the  short- 

neea  of  ita  neck  and  legs,  that  it  might  bo  easily  taken  for  a  distinct 

species.    However,  on  a  closor  examination,  I  have  convinced  myuelf 
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apetmlam.  The  interoperGnliun  ii  more  or  less  concealed  within 
the  pneoperculum ;  at  least  in  its  anterior  part,  or  that  which  is 
joined  to  the  jaw,  and  eometiines  tbroi^hont  its  whole  extent,  it 
preeenta  the  form  of  a  rod.  The  second  case  is  that  of  the  BalUia ; 
the  former  that  of  the  Aeanlhuri,  Id  which  it  acqoiree  the  form  of  a 
very  narrow  plate  only  in  its  posterior  part. 

The  hyoid  bone  is  attached  to  the  temporal  wing  at  bnt  little  dis- 
tance &om  the  posterior  angle  of  the  lower  jaw ;  it  is  oonseqnently 
veiy  Bmall.  The  lateral  branches,  which  bear  the  hrsnchiostc^ 
rays,  have  fewer  pieces  thaa  in  other  fishes.  The  unpaired  piece,  or 
tail  of  the  hyoid,  is  very  large,  and  formed  of  two  long  branches 
nniting  at  a  right  angle. 

The  bones  of  the  shoulder  appear,  in  the  part  anterior  to  the 
pectoral  fins,  in  the  form  of  lai^  plates,  produced  by  at  least  the 
partial  aioalgamation  of  the  three  bony  pieces  whloh,  socording  to 
CuTier'a  nomenclature,  form  the  humeruSf  radita,  and  cubitus.  The 
coracoid  is  greatly  developed.  The  pelvis  is  mnch  elongated,  end 
the  two  pieces  which  form  it  are  more  or  less  soldered  together. 

The  vertebral  column  is  formed  by  a  small  number  of  vertebis 
(abcnt  20  to  22).  The  dorsal  vertebne  bear  very  long  vertical 
nenrapophyses  and  horizontal  hiemapophyaes  starting  &om  the 
middle  of  the  vertebra  and  bearing  very  small  ribs.  The  caadal 
yertebne  have  the  nenrapophyses  and  hiemapt^hyses  vertical  and 
mnch  elongated. 

The  dtfi^«nce8  between  the  skeletons  of  the  AenTUAuri  and  Saliita 
ore  bat  few  and  of  slight  importance. 

The  AcatUhuri  have  nasal  and  suborbital  bones,  which  are  want- 
ing in  the  Balitta ;  but  these  bones  are  very  variable  in  fishes,  and 
can  only  furnish  secondary  oharact^rs. 

The  dorsal  fin  is  single  in  the  Acanihwi,  whilst  in  the  Balitia 
flie  BinnooB  and  soft  rays  are  separated  to  form  two  fins. 

In  the  BaUtUs  the  praioperciiium  has  its  obliqne  shorter  than  its 
horizontal  branch ;  the  reverse  ia  the  case  in  Uie  Aeanthiiri :  con- 
sequently the  branchial  flssnrea  and  the  opercular  flaps  are  larger  in 
the  AcanAuri  than  in  the  Balitta. 

In  the  Manthwri  the  dorsal  htemapophyses  bear,  besides  the  ribs, 
some  little  s^les  which  ascend  in  the  interior  of  the  muscles,  as  in 
the  Clnpeidffi. 

We  see  therefore  that,  with  the  exception  of  a  few  differences,  the 
esteoloncal  type  of  the  Acanthwri  is  the  same  as  that  of  the  Baliitet. 
I  regret  that  I  am  unable  to  complete  this  investigation  by  the 
comparison  of  the  other  organs,  which  must  undoubtedly  present 
resemblancee  similar  to  those  of  the  skeletons.  I  must  edd,  how- 
ever, that  Valenciennes  has  already  indicated  the  at  least  apparent 
similarity  presented  by  the  scaling  of  a  species  of  AcoTithvrus  (A. 
teopaa)  to  that  of  certain  Ealistidie  of  the  genus  Monaeanthut — s 
resemblance  which  had  even  stmck  the  Datch  of  the  East  Indies, 
since  they  confound  the  Balistidie  and  the  Acanthuri  under  the  some 
denomination,  that  of  Leervisek,  or  "  leathor-flshcs."  —  Cotnpk* 
Rendm,  Juno  17, 1872,  pp.  1527-1630. 
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(M  Ae  Synonymy  of  the  Genera  of  Eurjalidte. 
By  Dr.  J.  E.  Grat,  F.E.S.  ftc 
Having  cxxasioa  to  eznmine  and  determine  the  Bed-Sea  Badiata 
presented  to  the  Britiah  Museum  by  Mr.  U'Andrew,  I  bad  oecasion 
to  use  MU,  Dnjardin  and  Hupe's  work.  The  following  corrections 
and  addttiana  to  bia  synonymy  occurred  to  me.  They  chiefly  arise 
from  the  almost  uniTcrsal  habit  of  French  zoologists  to  ignore  the 
works  of  any  other  country.  In  the  '  Synopsis  of  the  British  Un- 
eenta '  for  1840  1  gave  tho  characters  of  the  families  and  genera ; 
so  there  is  no  excuse  for  their  not  being  quoted. 

SnryaHdte,  Gray,  Svn.  Brit.  Uus.  1840,  p.  63,  »  Euryalidia,  Da- 

judin  &  Hupc,  1862,  p.  202. 
I.  EcBTALE,  Gray,  Syn.  B.  M.  1840,  p.  62.     Earijale,  pare,  link. 
TrichasUr,  Agassiz,  Dojardin  &  Eupd,  18C2,  p.  300. 
I.  EuryaU  palmifena.  Lam. 
U.  A?rMPHrTojr,  Gray,  Syn.  B.  M.  1840',  p.  62 ;  MoUer  &  Troschel, 
Lijtken,  Duj.  &  Hupe,  186:i,  p.  301. 
Oargonocepltalug,  Leach,  Zool.  Uisc. 
1,  Axtrophyton  vm^ieotam,  Ij&ia.  &c. 
UL  LiapiLii,  Gray,  Syn.  B.  M.  1840,  p.  64,  with  characters. 

AsterocTiema,  Liitlccn,  Adflit.   ad  Hist.  Ophiur.   1859,  p.255; 
Dnjardin  &  Hupe,  Echinod.  p.  296. 
1,  Lagpalia  oligactes  =  Asterias  oliijaclrx,  Pallas.     Asterorhenia 
olii/aeUt,  Liitken,  I.  e. ;    Dujard,  &  Hupe,  p.  297.     Ophivra 
eirrosa,  Say.     TrUhaster  hptocladia,  Mus.  Paris, 
Euryale  timplex.  Gray,  Encycl.  AletropoL 
West  Indies  and  Centr^  America. 
n.  NiiAUi,  Gray,  Syn.  B.  M.  1840,  p.  64. 

Asteroporpa,  Liitken,  Addit  ad  Hist.  Ophiur.  1859,  p.  152. 
1.  NtOatia  armulata. 
Atteroporrpa  annjdala,  Liitken,  I.  e.  p.  159,  t.  5.  f.  4 ;  Duiardia 
&  Hup^,  Echinod.  p.  298,  t.  2.  f.  6. 
Central  America. 

On  a  Ifm  Specia  of  Paradoxomis.     By  the  Abb^  A.  Datid. 

Father  Heude,  Uiseionary  at  Shanghai,  busies  himself  actively  in 
itodjing  and  coUeotiDg  the  natural  productions  of  the  proTince  in 
irbich  he  dwells.  Among  the  birds  in  his  collection  which  he  showed 
me  as  I  passed  through  that  city  there  are  several  which  do  not  yet 
figure  in  the  omiUioIogical  catalt^uee  of  the  Chinese  Empire.  Of 
theee  I  observed  one  which  is  particularly  interesting,  belonging  to 
that  curious  group  of  Insectivora  with  a  stout  and  Mmpreutd  beak; 
ichich  is  represented  in  Eastern  Asia  by  the  genera  Conostoma, 
(Manit,  ParadoxomU,  and  Sulhora. 

The  bird  in  question  appears  to  me  to  be  intermediate  between  the 
last  two  genera,  and  may,  perhaps,  form  a  new  genua.  I  [daoe  it 
provisionally  in  the  genns  Paradoxomis,  of  whi^  it  presents  the 
principal  characters . 
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the  ralstiomi  is  whicli  the  different  groaps  of  Hub  dass  of  verteb»t«s 
lirad.  Whilst  wme  of  them  aze  extremely  commoo,  there  are  othen 
whioh  are  only  found,  so  to  ipeak,  accidentally,  and  vhich  are  only 
rejoeaented  is  my  collection  by  a  single  bone  or  only  a  few  bones. 
The  species  most  freqaently  met  with  are  the  water'tnrda :  thus  the 
dsoks  have  left  numerous  remains ;  the  ooimor&nt  is  only  foand  at 
certain  plaaea.  Evidently  at  that  time,  sa  now,  birds  had  prefier- 
enoee  for  certain  places,  certain  rooks,  Ac,  from  which  they  de- 
parted bat  little.  The  little  diver  (ColytHboidtt  mtntifM)  is  lees 
abnndant  than  the  gulls,  of  which  two  specnea,  Lanu  ^Kfatu  and 
L.  ManoidM,  exist  in  profosion. 

It  is  the  same  with  some  of  the  small  shore-waderB  belonging  to 
the  genera  Totanua  and  Trwga,  whilst  EXoriw  and  HiiHoittopiu  are 
represented  by  few  iudiTidu^.  I  haye  found  nttmeroiu  bonea  of 
the  ibis,  and  in  partionlar  of  the  Palalodu*  ambigwu ;  the  four  other 
species  of  the  latter  genus  are  by  no  means  bo  common.  Thua  out 
of  two  hundred  bonee  cf  these  Inrds  hardly  one  will  turn  oat  to  be 
of  P.  amuipta,  P.  fNtHHTtu,  P.  gradlipet,  or  P.  goliath.  The  por- 
tions of  the  skeleton  of  the  flamingo  are  rarely  found  entire  at  St. 
O^raud  le  Pay ;  whereas  at  Coumon  and  Chaptazat,  on  the  contrary, 
they  are  well  {vwerred.  I  have  only  onoe  met  with  the  bonea  ot 
the  adjutant ;  they  belonged  to  two  young  specimens,  and  were  as- 
sociated in  the  same  exoavatioD  filled  with  sand.  The  cranes  are  rare ; 
their  bones  ai«  almost  always  broken  and  often  injured  by  the  teeth 
of  rodents,  aa  if  they  had  lain  for  a  long  time  on  the  iMUok  hef(M« 
being  carried  to  the  bottom  of  the  lake.  The  rails,  the  gallinaAMOH 
birds,  Ute  pigeons,  ^e  sand-grouse,  the  paaeerine  birds,  the  raptorea, 
and  the  parrota  lure  left  but  few  traoea  of  their  existence.  These 
birds,  from  their  mode  of  life,  did  not  remain  continually  on  the 
ahoree  of  the  lakes  or  watereouisea  ;  their  remains  might  be  eaten 
or  deatroyed  at  once,  and  it  wonld  need  a  oonoorrenoe  of  exceptional 
droumstutces  for  them  to  be  transported  by  the  streams  into  the 
alhmal  deposits  of  the  lakes :  thnsi  had  ex[dored  these  depoeita  for 
mora  thsB  tat  ye«n  bvfbre  I  met  with  a  sin^  bone  of  a  parrot, 
aand-groose,  sooretary  bird,  or  of  several  of  the  raptorea ;  and  some, 
of  which  I  had  eolleoted  the  remains  a  long  time  ago,  have  not  ap- 
peared since. 

All  the  bouM  of  birds  collected  in  the  SGooene  beds  of  Weissenan, 
in  the  basin  of  Uayenoe,  tint  I  have  been  able  to  examine,  present  a 
con^ete  reeemblaiice  to  those  of  the  Department  of  the  Allier. 

llie  ornithological  popolatiou  of  the  celebrated  depontof  Banaao, 
in  the  Deparbnent  of  the  Gera,  preeents  another  character ;  not  odo 
of  ita  representatives  is  fbondin  the  laoastrine  deposits  of  the  Boar- 
bonnaia  and  the  AnreigDe :  and  aUhoogh  the  greater  part  of  tti« 
ipeeisB  belong  to  fotmlies  at  present  ""■ti"g  in  oar  fauna,  not  one 
is  known  to  be  actasUy  living,  and  seveisl  of  them  present  chorac- 
ten  soffident  to  constitute  new  genera. 

I  have  discovered  there  aparrot  of  a  more  slender  fbtm  than  that 
of  the  Allier,  and  I  have  designated  it  by  thenameof  AtttaoHfXtai^ 
Utiamu,  to  attaich  &»  name  of  my  regretted  maatar  and  friend  to  «w 
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cf  tbe  mort  intaresttog  epedes  that  I  have  ever  foand  in  Uua  rich 
depouL  Borne  gallinaceoiu  birda  of  a  large  aize,  and  in  this  respAOt 
hudiy  inierior  to  the  peacocks  and  tnte  pheasants,  alw  inhabited 
the  ihora  of  the  little  lake,  where  the  depoaita  aoonmnlated  vhieh 
nov  fann  the  hill  of  Sanson ;  nnmeronB  passerine  l»ida,  resembUBg 
the  £eDgaIia  ajid  Senegatis,  &eqQented  the  msrgina  of  the  waters ; 
lastly,  die  nnmber  of  Bpeciea  was  not  leas  than  ^,  and  certainly  new 
excarationB  will  not  fail  to  make  known  more. 

The  marine  &Inns  of  the  Loire  have  onlj  famished  me  with  a  few 
species  of  birds.  I  have  been  able,  however,  to  recognize  a  ooimo- 
nuot  almost  as  large  as  that  which  now  tires  on  onr  shores,  a  goose  a 
Uttle  smaller  than  the  beroiele,  a  heron,  and  a  pheasant. 

^Hie  beda  of  gypsnm  in  the  environs  of  Paris  contain  numerons 
impressionB  of  ekeletons  of  birds ;  and  it  is  to  be  observed  that  the 
tqiinalB  of  that  period  deviated  more  from  t^  soologieal  fonna 
which  exist  at  the  present  day.  Tfans,  despite  the  nnwillingnesa  I 
feel,  especially  in  palsontological  atndies,  to  increase  the  already  too 
laige  nnmber  of  generic  groups,  T  have  beenobliged  to  formnew  genera 
for  many  among  them.  Thus  the  Oryptomia  amiqma  was  nearer 
tbe  hombiUs  than  any  known  type ;  LauriUardia  and  I\thtffiihabu 
belong  to  the  order  of  passerine  birds,  bat  were  qnite  distinct  from  all 
those  now  living,  llie  PaJaortygti  Bje  gaOinaceons,  of  the  size  of 
a  quail,  but  very  different  from  those  birds.  Oypiomi*  is  the  giant 
of  the  family  Rallide ;  it  mtist  almost  have  attained  the  size  of  a 
sbok.  A^itopUnu  spproschee  the  flamingoes,  althongh  it  displays 
some  characters  peculiar  to  itself. 

The  singularity  of  the  forms  of  these  Eocene  birds  makes  ns 
dottUy  r^ret  not  knowing  those  of  the  Cretaceons  period.  Unfbr- 
tonately  tliere  exist  only  a  very  amall  nnmber  of  freshwater  depo- 
nts  dating  from  that  period ;  therefore  it  is  not  astonishing  that  we 
have  ss  yet  discovered  only  very  few  traces  of  terrestrial  animals 
which  lived  doling  the  deposition  of  these  important  stnta.  Perhaps 
new  loologioal  forms  will  be  discovered  there  filling  up  the  immense 
gap  whieh  exists  between  the  Jorasrio  JMim^teryteaoA  the  typical 
trina  of  the  Tertiary  epoch. — CompUt  Etndut,  April  16,  1872, 
pp.  1030-1034. 

IBgratioM  of  iht  QraptolUfa.     By  H.  A£unrx  Kichoukui,  U.D., 

F.B.8.E.,  F.a.8.,  Professor  of  Natural  Hialoty  and  Botttnyin 

University  Collf^,  Toronto. 

The  author  oommenoed  by  stating  that  the  oocnrreuoe  of  the  same 

speaiee  of  marine  animals  in  depoeitB  in  distant  areas  is  now  gene- 

nllyregarded  as  evidsnoe  Uiat  sueh  deposits  are  not  stiictly  contem- 

poraueous,  but  rather  that  a  migration  from  one  area  to  anotiwr  has 

takm  place;  this  migration  he  thought  would  probably  in  many 

nses  M  acoompanied  by  modification.   Applying  these  prutdpleB  to 

fte  GiBptotitee,  he  endeavoured  to  show  in  what  directionB  their 

migntions  may  have  taken  place. 

He  ezdnded  fhnn  the  &iiuly  GtraptolitidB  tlie  genera  Dietytm«ma, 
DMdro^i-qMiis,  CaOogrttpmu,  and  fUIo^rapsix,  and  stated  thst  tin 
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fftmily  aa  thus  Umit«d  extended  from  Upper  Cumbrian  to  TTppcr 
Silurian  timea.  The  earliest  kaowa  Oraptolitea  were  those  of  tbe 
Sldddaw  Slates,  which  he  thought  would  prove  to  belong  to  the 
Upper  Cambrian  series.  The  Skiddaw  srea  he  cooridered  to  extend 
into  Canada,  where  the  Quebec  group  belongs  to  it.  Genen  of 
GraptoKtea  belonging  to  this  area  btb  represented  in  Anatralia ;  and 
this  tbe  author  regarded  aa  indicative  of  migration,  but  in  which 
direction  was  uncertain.  Having  discussed  the  forms  of  Oraptolitea 
characteristic  of  the  deposits  in  the  Skiddaw-Quebeo  area,  the  author 
proceeded  to  indicate  tbe  mode  in  which  the  family  is  represented 
in  the  areas  of  depoaitiou  of  tbe  great  Silurian  series — namely,  the 
Llandeilo  areas  of  Wales  and  Scotland,  tbe  Coniaton  area  of  tfae 
^•ortb  of  England,  the  O&la  area  of  South  Scotland,  the  Hudson- 
River  area  of  North  America,  and  tfae  Baxon  and  Bohemian  areas — 
giving  under  each  of  these  heads  a  list  of  species,  with  indieationa  of 
their  probable  derivation. — Proe.  Gwt.  Soe.  Feb.  1872. 

Xotice  of  a  nevi  Netted  Sponge  (Mej^rella)  _/Vwn  the  F^tlippinei. 
By  Dr.  J.  E.  Grat,  F.R.8.  &o. 

The  British  Uuseum  has  just  received  a  very  beantifnl  clavate 
netted  sponge,  discovered  in  the  FhiUppines  by  Dr.  Adolf  Beruhoid 
Meyerr  which  I  have  proposed  to  indicate  as  a  new  genus  nnder  the 
name  of  Mktbrella. 

Sponge  simple,  elongate,  olavata,  acute  at  the  apex,  at  which  are 
placed  several  tufts  of  short  oyliudrical  fibres.  The  body  of  the 
sponge  is  elongate- fusiform,  with  longitudinal  ridges  irregularly  dis- 
posed, often  inosculating  together,  leaving  various-shaped  deep  cou- 
cavitios  on  the  surface.  These  ridgea  and  the  very  numerous  irre- 
gularly shaped  often  oonfluent  elevations  in  the  concavities  between 
tiiem  are  furnished  with  variaus-sbaped  large  oscules  on  the  upper 
surfaoe.  The  sides  of  the  ridges  and  tbe  tope  of  tbe  prominences  are 
all  united  by  a  very  fine  cobweb-like  netted  coat,  formed  o£  numerous 
fibres,  and  pierced  with  an  immense  nnmber  of  very  minute  exceed- 
ingly close  perforations.  The  atem  cylindrical,  thick,  ending  in  a 
tbiok  cylindrical  tuft  of  elongated  glassy  fibres,  evidently  anchor' 
ing  the  sponge  in  the  saud  :  unmemus  cylindrical  bunches  of  fibre 
ure  to  be  seen  through  tbe  sabstonoe  of  tbe  sponge  extending 
throughout  the  greater  part  o£  tfae  length  of  the  stem.  Species : — 
MtyereJla  dtiviformis. 

Bab.  Philippines  {Dr.  Meyer,  Brit.  Mus.). 

AMi^vnal  Sote  on  Oateoeella  septentrionaliB. 
By  Dr.  S.  E.  Gbat,  F.R.8.  to. 

I  have  bean  informed  by  Dr.  Giinther  that  this  spedes  (see  Ann. 
^  Mag.  Nat.  Hist  scr.  4,  vol.  ix.  p.  405)iB  frequently  found  in  Sui- 
zard  lulet,  near  New  Westminster,  Fraser  Kiver,  British  Columlna, 
w^ich  confirms  my  original  supposition  that  it  probably  comes  bom 
the  west  ceaat  of  America. 
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XL — Antipathes  arctica,  a  new  Speciea  ^  Black  Coral  (Anti- 

pathidffi)  j5w»  the  Polar  Seas.  By  Dr.  C.  LOtken*. 
A  LTTTLE  before  the  commencement  of  the  iUnesa  which  at 
Uie  end  of  last  year  carried  off  M,  C.  S.  M.  Olrik,  Councillor  of 
Justice  and  Director  of  Greenland  trade,  and  formerly  Inspector 
in  North  Greenland,  thus  inflictiDe  apon  science  a  Herions  loss 
by  depriving  ns  of  a  man  who  had  striven  with  mnch  zeal  and 
great  perseverance  to  elucidate  the  natural  history  of  Green- 
land, especially  in  collecting  its  zoological  and  palieontological 
oljects  ibr  oar  mosenms,  that  gentleman  brought  to  me  at  the 
nmsenm  a  black  coral  which,  as  he  knew  with  cffl^tainty,  was 
found  in  the  stomach  of  a  shark  (i.  e,  a  sea-hound,  iSt^mntM 
nieroc^halua)  in  Rodebayf,  about  two  miles  north  of  Jakobs- 
liavn,  m  North  Greenland,  by  M.  K.  Fleischer.  This  dis- 
covery is  of  great  interest  in  many  respects.  It  increases  onr 
knowledge  of  the  Greenland  fanna  with  a  genus,  and,  indeed, 
with  a  family,  which  had  not  previously  been  inclnded  in  it ; 
Day,  what  is  more,  this  &inily  was  previously  known  only 
from  warm  or  very  warm  seas :  norUi  of  the  Mediterranean  } 

■  Tnudatod  br  W.  S.  Dallas,  F.L.S.,  from  the '  Overagt  orerdet  Komil. 
DuAfl  Videiuk.  Sekk.  Fo  Audi.'  1871,  pp.  18^26. 

t  Rink  calls  it  "  Rodebsy."  I  do  not  Know  which  of  theae  denomius- 
tioaa  ia  ibe  right  one. 

t  The  text  was  already  printed  when  Ptdeatot  Wynlle  Thonuon  bad 
the  UadneflB  to  inform  me  that  Antipathatia  had  been  faand  in  the 
Britiah  expeditions  for  the  exploration  of  Uie  great  depths  by  means  at 
the  dndge,  and  eonseqaeatly  in  a  part  of  the  Atluitic  atuated  between 
the  polar  aeaa  and  the  warm  aeaa  which,  mitil  recently,  formed  the 
nathem  limit  of  the  known  Antipathaiia. 

_  From  the  Mediterranean  we  know  with  certaiDty  niparently  five  spo- 
CM* — oandy,  AiUtpaOtt*  iarix,  Esper,  uibpimuiia,  Elna,  uid  didiotonut, 
Vf^.taopitSMgliherrimai^Bi^)  aai  OavrJia  Lamarctcu  {J,  Baine); 
whilst  I  regard  it  •■  very  doubtful  whether  Antipathtii  teoparia,  Lamk., 
Mid  Cari^ihe*  tpirali*  (Pall.)  also  occur  in  tie  Mediterranean,  aa  is 
Ann. d: Mag. N. Hist.  Ser.4.   Vol.x.  7 
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and  Sonth  Ciitolina  co  Antipathid  has  hitherto  been  known; 
and  that  a  representatiTe  of  this  gronp  is  now  anddenly  dis- 
covered in  the  extreme  north  certainly  makes  a  veiy  conwder- 
able  alteration  in  the  notions  which  we  have  hitherto  enter- 
tained as  to  its  geographical  distribution,  and  leads  ns  to  con- 
jecture that  it  may  extend  to  all  the  deeper  valleys  of  the 
ocean*.  That  the  Greenland  species  belongs  to  deep  water  is 
warranted  by  the  sea-hound's  well-known  habit  of  seeking  its 
food  at  great  depths  (200-250  fathoms) ;  that  it  should  have 
gone  to  fetch  this  little  "  sea-shrub  "  very  far  from  the  place 
where  it  was  itself  caught  we  may  regard  as  not  very  probiable. 
It  is  true  that  the  sea-hound,  lixe  the  sharks  in  general,  is  a 
fish  which  wanders  pretty  widely ;  and  we  have  instances  of 
itB  straying  far  beyond  its  proper  range — td  Scotland  and  the 
north  of  France,  for  example.  But,  nevertheless,  in  the  pre- 
sent case  it  woiud  be  improbable  that  it  should  have  sought 

■tatod  b;  UUne-Edwuds  (Hiat  Nat  dei  ConlL  tome  L  pp.  314-319). 
Tba  iMt  mentioned  ia  a  native  of  the  Eart  Indie* ;  and  other  meciee  of  ite 
genua  m  known  &om  the  Weet  Indies,  Madeira  and  Anetnuia.  AmU- 
pathe*  •Moana  I  believe  I  have  ncogniied  with  cerUinty  in  a  fonn  from 
the  Red  Sea  lepreaented  in  our  moseum.  Of  the  apedea  which  an  staled 
odIj  by  older  writers  (a.  g.  Lamouroux)  to  be  ftnm  the  Medit«iTBnean 
we  may  mobablj  take  no  noHee.  Ftom  Uadein  alao  varioiu  apedee  an 
known  (CH-r^potAei  idaeta  tuiaraoUu,  Oraji  Ant^>atit«*  parmta,  Giaf , 
and  tabpimuita,  £lliaP)-HUid  crom  South  Oaiolioa  AiUtpaUia  Bo»cu, 
Lajnk.,  and  A,  alopeairoida,  Ellia.  In  the  tract  between  Florida  and 
Cuba  Pourtalee  found  five  species  {A.Jilix,  luaniiU,  telratlicha,  and  two 
nudescribed  spedes).  Beaidee  these  we  know  a  whole  series  of  speciea 
from  the  West  Indiee: — Cirr^iatAei Daboimi,  DMch.  &  Mitib. ;  Aiitipa' 
tiei  ptdata  and  atUmtiea,  Oraj ;  A,  amerieana  and  dtuetia,  Duch.  & 
Mich,  (both  from  St  Thomas) ;  A.  eupUridea,  Lamk.  (Martinique) ; 
Araehncpathei  pamcuiata,  Duch,  ft  Mich.  (Quadeloupe) ;  and  Ztupalie* 
cotnprttta,  Eep.  (Jamaica).  Many  of  theae,  however,  are  but  imperfectly 
known.  A  rrtieulata,  Eep.,  and  A.  hrvc,  Esp.,  aie  also  represented  aa 
Wes^Indian;  but  this  can  hardly  be  ooirect,  but  due  to  miatakea  either 
in  the  detenninatdon  or  in  ^e  statement  of  localities.  A.  reUadata  ia  an 
East-Indian  species  rUtoilla),  and  A.  larix  is  a  native  of  the  Meditmra- 
neau.  From  Cape  Palmas  we  have  A  mineaemt,  Gray.  Frtnu  the 
soutitem  part  of  the  Atlantic  we  know  no  AntipatliBria. 

*  Marsigli  took  A.  dicfioloma  at  a  depth  of  140  fathoms.  Pourtalea 
captured  lui  species  at  116-120,  370,  and  196-324  fathoms.  Heller  took 
Oerardia  LamarckU  at  SO-60  fathoms,  in  company  with  red  corals.  That 
the  Meditemnuan  black  corals  (tuiAruu  nwos)  usually  occur  in  this  asso- 
ciation, and  at  considerable  depths,  ia  known  from  Lacaxe-Duthiera'a  ad- 
mirable inveatigadons  upon  the  Antipathaiia.  That  those  in  warmer 
aeaa  also  occur  at  much  smaller  depths,  however,  appears  from  the  &ct 
that  Dana  obtained  A.  arborm  in  10  bthoms  and  A.  (  •-■»>. 


„  r  at  the  Fiji  Islands  (Eiplor.  Exped.  Zoophytes,  pp.  fi77  4  fi86). 

At  the  Pearl  Islands,  in  the  Gulf  of  Panama,  Bradley  obtained  A.  pono- 
fflSMM,  by  meaiui  of  pearl-diveia,  fium  6-8  btboms  ( Veirill,  "  Notes  on 
Badiata,  No.  6,"  p.  GOO,  Transact  Cona  Acad.  i,}. 
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its  pny  bevond  the  Polar  Sea ;  and  vere  we  even  to  stretch 
this  poflBibilit^  to  its  utmost  limits,  this  Aatipath«mn  would 
still  remain  a  northern  form,  and  the  difibsion  of  the  family 
u  far  as  the  northern  seaa  would  remain  indubitable. 

The  Black  Corals,  or  Andpathidn,  are  still  among  the  less- 
known  aoimal-forms :  it  is  onlr  a  few  years  since  meir  stmc- 
tnre  was  so  far  elncidated  *  that  th^  could  be  arranged  in 
their  ri^t  place  in  the  system  as  a  type  analo^ns  to  the 
Homy  Corals  (Gorgoniidte)  in  the  sex-  or  mnltitentacnlate 
order  of  Coralliaria.  On  account  of  the  great  softness  and 
perishableness  of  the  outer  layer  ("  flesh  "),  which,  aeain,  is 
chiefly  caused  by  the  apparently  total  want  of  hard  parts 
("sclerites"),  it  is  seldom  that  we  find  in  collections  specimens 
irhich  show  any  traces  of  this  the  essential  living  part  of  these 
uimals — the  homy,  most  frequently  black  and  spinous  "axis" 
being  in  eeneral  all  that  remains,  and  the  only  thing  that  we 
h&ve  to  depend  npon  in  the  description,  specific  distinction, 
uid  grouping  of  these  forma.  Most  of  them,  moreover,  are 
known  only  by  imperfect  descriptionB  or  defective  figures 
(those  of  Professor  Lacaze-Dnthiers's  excellent  revision  t  of 
the  whole  family,  fonnded  on  the  materials  in  the  Paris  Mu- 
semn,  have,  nnfortanately,  never  appeared) ;  and  of  not  a  few 
we  do  not  know  whence  they  come.  That  under  these  cir~ 
comstances  the  determiiiation  of  species  presents  nearlv  insu- 
perable difficulties  will  be  evident ;  but,  on  the  other  hand,  I 
moat  admit,  after  the  experience  that  I  have  been  able  to 
obtain  by  the  examination  of  the  comparativelv  considerable 
collection  in  the  Museum  (seventeen  species],  that  in  general 
it  is  not  difficult  to  trace  uie  limits  between  one  species  and 
another.  The  modes  of  ramification  especially  present  msny 
chsiacteristic  and  easily  grasped  differences,  although  it  may 
be  less  easy  to  express  these  m  words. 

That  the  present  specimen,  after  lying,  whether  for  a  short 
or  a  long  time,  in  the  stomach  of  a  shark,  is  without  any  trace 
of  the  softer  and  more  perishable  parts,  is  a  matter  of  course ; 
bnt  in  ather  respects  it  is  well  preserved.  That  it  represents 
a  new  species  is  also  very  probable,  as  the  locality  of  its  oc- 
carraice  is  so  exceedingly  distant  from  that  of  any  previously 
known  Antipathid.  But  upon  this  circumstance  we  must 
not  for  the  present  lay  very  great  stress,  as  it  is  certain  that 

*  Flnrt  eludd&ted  (if  wa  Isave  out  of  cooNderatioii  wbat  Harridi 
llTSin,  Ellis  (1788),  and  Ony  (1S32)  had  pMTioiulv  pubUehed  with 
■tgud  to  it)  bf  Dana  (Explor.  Ezped.  Zoophytes,  x.  tab.  66.  figs.  1  &  2), 
nia  afterwaidi  more  completely  In  Lacue-Dutliiera  (Ann.  8ci.  Nat. 
*  »ft,  ZooL  &  PaL,  tomw  u.  &  iv.  1864-66). 

t  Lae.  ei.  tome  u.  p.  173,  and  several  other  places. 
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deep-sea  apectes  may  have  a  distributiOD  vhich  may  extend 
evea  from  tlie  tn^ical  to  the  glacial  zones.     If  it  is  actually 


t 


A  portion  of  the  muit  stem,  enlarged.         The  tip  of  a  txancli,  & 
Fig.  a 


Atttipathti  aretiea,  Liitkan,  somewhat  diminished. 
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the  case  that  a  whole  series  of  aorthem  EchinodennB  {SkieO' 
erimu  UrfhtaaiayPteraster  militariSf  Echituu  Flemingii,  Brit- 
toptig  lynfira,  achinocardivim  ovtitam^  Eehinocacumit  typicOf 
Cvcvmanajrondotaj  and  Molpadia  horecdia*)  live  together  in 
the  deep  water  aroimd  and  among  the  Antilles,  there  ia,  of 
ooDTBe,  nothing  against  the  poeaibiuly  that  an  Antipathid  also 
mi^t  be  di^sea  from  the  icy  sea  to  south  of  the  tropie 
of  Catvcer ;  and  onr  thoughts  torn  quite  natarallj  at  once  to 
the  species  recently  recoided  by  Fotirtale«  f  from  the  Straits 
of  Florida.  Nevertheless  I  have  been  nnable  to  refer  the  pre- 
sent fomi  to  any  species  known  to  me  either  in  nature  or  m>m 
descriptions  or  fignres ;  and  although  this,  considering  what 
has  been  said  above  as  to  the  defective  state  of  this  depart- 
ment of  our  science,  is  not  much  to  say,  I  hope  that  I  shall 
not  fall  into  any  mistake  in  describing  it  as  new.  For  its 
lecc^nition  the  annexed  photoxylographic  figure  (fig.  3)  wiU, 
I  hope,  iumtsh  sufficient  means,  although  I  will  not  omit  to  add 
a  short  description  of  it:  but  first  I  will  endeavour  to  deter- 
mue  its  approximate  place  in  the  systematic  arrangement  of 
the  Antipathidffi. 

According  to  Milne-Edwards's  |vopoeed  classification  of 
this  family,  our  Greenland  species  is  nndonbtedly  a  true  Anti- 
ptOha  J  it  IS  branched  and  has  a  rough  surface,  and  its  branches 
show  no  very  great  tendency  to  coalesce  (as  m  Arachnopathea 
and  Shipidipat/tet),  althoogn,  appBrently  accidentally,  a  slight 
unalgamation  occurs  at  isolated  points.  I  shall  leave  it  for 
the  present  undecided  how  far  it  may  be  possible  to  distin- 
guish the  genera  of  Antipathidee  in  the  mode  attempted  by 
me  above-mentioned  distinguished  zoologist:  opinions  are 
divided  upon  this  subject}  j  and  the  analogous  genera  to  them 
m  the  parallel  group  of  the  Alcyooaria  have  not  stood  the  test 
of  the  more  thoroughgoing  analysis  of  recent  times ;  but  under 

*  BnUetin  of  the  Miueum  of  Compuative  Anatomj  at  Harraid  Col- 
lege, Noa.  9-13.  *' Coutribntiona  ta  the  Fsuiia  of  the  Gulf-atream  at 
Great  Depths :  Echinodeniu,*'  by  A.  Agaaaiz,  T.  Lyman,  and  Ponrtalea, 

r'Op.ca.  1867,  p.  112 ;  1868,  p.  133. 

t  At  the  Mme  tune  with  Mihte-Edwuda,  Qnty  gave  (Proc.  ZooL  Soc 
18S7)  a  BTstematic  arrangement  of  the  Antipathiiue.  He  has  only  two 
gmen — LeiiuMilAet,  with  smooth,  and  Aniipathtt,  with  apinoua  axia, 
uddiatiiigiuahefl  tbespeciee  with  an  unbrancned  axis  oolj  aa  aeubgenus 
[CttTtpatAet)  of  the  latter.  Moreoyer  Milne-Edwatda  himaelf  refrarda 
hii  attempt  at  a  more  minute  diviaiofi  of  the  Antipathids  into  genera  m 
owntiallj  only  an  artificial  arran^ment  for  the  ready  revision  of  the 
(pedes,  and  pave  particular  attention  to  cert&in  striking  differences  (I,  c. 
p.  312,313).  Vernll  aleo  mys  that  "generic  cbaiactera  derived  only 
mm  the  mode  of  erowth  and  branching  are  alm^B  uneatiafvtoiy  in 
daaung compound  Zoophytea "  (Noltis  on  Kadiata,  No.  6,  p. 4W). 
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anj  circumstances  tbe  aboTe-inentioned  amalgamation  of  the 
branches  at  particular  points  will  not  jostify  us  in  ^ving  oar 
species  a  place  outside  the  genus  Antipathea.  In  this  geaos 
A ,  arctica  will  take  its  place  among  the  species  whose  branches 
and  stems  are  not  very  different  in  thickness  {"  polypier  ae 
subdivisant  en  branches  de  divers  ordres,  qui  ne  different  que 
pen  les  una  des  autrea  par  leur  diamfetre,  leqael  d<k:roK  gia- 
duellement ") ;  but  it  belongs  neither  to  the  species  whose 
branches  lie  in  all  possible  diSerent  planes,  and  thus  form 
tufted  masses  ("  panicules,  touffea  ")  of^different  forms,  nor  to 
those  in  which  they  all  lie  in  the  same  plane,  and  form  as  it 
were  a  quadritid  or  bipinnatc  leaf  (A .  mynophytlaf  ptnttattfida). 
It  stands  about,  in  the  middle  between  these  two  chief  types  of 
the  genus,  and  seems  at  the  same  time  to  point  from  tliis  to- 
wards AratJiTiopatlies. 

The  stem  is  nearly  straight,  widening  below  into  a  flat  ex- 
pansion, by  which  it  has  been  attached  at  the  bottom  of  the 
sea;  its  height,  in  a  direct  line,  is  113  millims.,  and  its  dia- 
meter about  11  millim. ;  superiorly  it  decreases  very  slowly  in 
thickness ;  ouly  its  lowest  portion  is  smooth,  the  remainder 
being  covered  with  somewhat  irregular  fine  furrows ;  on  the 
raised  lines  separating  these  furrows  are  seated  the  short  acute 
spines  in  tolerably  close  series  (fig.  1).  The  shining  black 
colour  of  the  stem  gradually  acquires  a  brownish  tint  in  its  apper 
part :  its  lower  part  (about  30  millims.)  is  destitute  of  branches ; 
out  from  the  upper  part  of  the  stem  there  issue  on  each  side, 
right  and  left,  ld-13  main  branches.  Except  in  the  uppermost 
part  of  the  coral,  where  some  irregularity  ocoirs,  the  points  of 
origin  of  these  main  branches  are  placed  pretty  regularly, 
alternately  to  the  right  and  left.  The  distance  between  two 
branches  situated  one  above  the  other  on  the  same  side  is  at 
the  utmost  d  millims.  On  the  whole  the  middle  branches  are 
the  longest  and  strongest ;  the  angle  which  they  form  with 
the  stem  is  not  much  less  than  a  right  angle,  and  their  direc- 
tion is  therefore  nearly  horizontal.  All  the  branches  placed 
one  above  the  other  on  the  same  side  lie,  at  least  approximately, 
in  the  same  vertical  plane ;  and  the  angle  which  those  from 
the  two  sides  form  with  each  other  at  their  origin  is  only  s 
little  more  than  a  right  angle ;  and  as  they  curve  in  an  elon- 
gated arc  at  first  forward  and  then  backward,  their  points 
come  to  lie  in  the  same  (vertical)  plane  as  their  points  of  ori- 
gin. If  we  leave  the  curvature  out  of  consideration,  all  the 
coral's  horizontal  main  branches  wiU  therefore  lie  approxi- 
mately in  the  same  plane.  These  main  branches  are  not  msch 
less  in  diameter  than  the  upper  part  of  the  stem ;  and  they 
maintain  this  character  nearly  throughout  their  whole  length; 
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their  snif ace  uapinouB  (fig.  2),  like  that  of  the  atem;  bat  raised 
and  depressed  hues  are  seen  only  where  they  ara  thickest, 
which  18  not  always  nearest  to  the  base j  the  length  of  the 
largest  main  branch  is  abont  etpsX  to  that  oi  the  branch-bearing 
part  of  the  stem.  The  seconaary  branches,  which  are  only  a 
little  tiiinner  than  the  main  branches,  and  have  an  average 
length  of  abont  35  millims.  [of  course  there  are  many  mach 
shorter,  and  some  much  longer),  spring  &oni  the  main  branches 
at  right  auglea  and  at  an  average  distance  of  S-12  millims. 
apart;  some  are  directed  upw^ds,  aud  others  downwards, 
imilst  others,  again,  poject  more  or  less  obliquely  forwards, 
but  none  backward.  The  hinder  surface  of  the  coral  is,  in  fact, 
completely  without  branches ;  all  the  secondary  and  tertiary 
branches  are  turned  more  or  less  towards  the  same  aide, 
name^  the  anterior  side.  At  certain  points  where  secondary 
branches  have  met  or  crossed  each  other^  an  amalgamation 
has  taken  place ;  but  in  this  there  is  nothine  particularly  re- 
|alar,  and  it  therefore  appears  to  me  probable  that  we  may 
find  specimens  in  which  no  such  coalescence  has  taken  place 
■1  any  point.  All  the  secondary  branches  are  spinous,  like 
the  stem  and  main  branchea ;  ana  the  finer  they  are,  the  lighter 
brown  is  also  their  colour. 

As  only  a  single  specimen  is  extant,  I  have  in  this  short 
description  been  unable  to  separate  what  is  only  individual 
and  woat  may  be  regarded  as  characterizing  the  apeciea.  I 
shall  now,  however,  endeavour  to  bring  together  in  the  fomi 
of  a  diagnosis  those  peculiarities  which,  until  more  material 
may  be  before  us,  may  serve  to  distingnish  it  &om  the  other 
known  Antipathidte. 

Antipathea  arcftca,  Lutken. 

Belerobans  (axis)  cornea,  nigra  vel  nigro-fiisea,  spinoBa,  arborem 
hamilem,  Utiorem  qiiam  altiorem  eonstittut ;  stipes  erecbu,  t«Te8, 
graciliB,  niger,  baai  Isevia,  cetergm  apinolis  brevissimiB,  longitndi- 
nsliter  seriatis,  cum  sulcnli*  minntis  sltemantibnB,  Bq>er ;  rami 
(primarii)  patentissimi,  horizontoles  fere,  bi&riam  di^fraeitj, 
atrinqae  10  Tel  ultra,  gradUinii,  oaperi,  colore  dilatiore,  ramnloe 
(NCUDdarioe,  tertiarioB)  sinulefi  emittimt,  angnlos  rectoe  cum 
ramis  (primariis,  secundariis)  formantce,  sorsmn,  deorsum  vel 
uitrorsum  inclmatoB ;  ranter  coaleseont.  Snperfioies  dorsalis  rel 
posterior  arboria  totiiu  ramnliB  omnino  caret.  Altitodo  e.  5  pol- 
Uces,  latitndo  6  j  poU. 

In  ventre  Scymni  mitroc^phalo  prope  oras  Gronlandie  scptentrio- 
sales  inTcnta. 


D,g,t,.?<i  I,,  Google 


Mr.  F.  P.  Pascoe  on  AdditioM  to 


XW.—AdditioTu  to  the  Atuh^ia 

Curculionidn.    PartllL 

By  FaANCis  P.  Pabcoe,  F.L.S.  &c 

AmcTKStHx. 

LfiMeL 

=5SS.' 

^i^ir-"^- 

OrpU  MraimilU 

Min»S^n.g. 

iMtiii»tu«. 

lyproidM. 

Bkijua. 

iimvB. 

AcheiTOMi.g. 

BeluB  centnlu. 

CSUNA. 

Ennotbus,  n.  g. 
fUkx. 

Mymuciceltu  esaeriua. 

Oditemw,  n.  g. 

CBYPTOaH  VKCUIK  A 

indutiw. 

Mc6cbiu«,D.g. 

lyc««riu*. 

«naglypti». 

uuxEms. 

AgnochiBta,  n.  g. 

perditua. 

crimta. 

■ulciroatrig. 

buceitM. 

?SSiM3S. 

S«.ytelu>,ii.g. 

lobatua. 

nigncornia. 

Ageaopus,  n.  g. 

Centrrei  oris. 

-^^ricol^ 

NechyruB  inconptuA. 

EmammMJB. 

Ztoopdt* 

Idott^  nqunlii. 
eranidA. 

Myikitea  aeperatua. 

M.  anbelongatos,  ovatuB,  niger,  capite  aupra  ocnlos  corragsto ;  rostro 
latitiidme  hand  longiore,  in  medio  s^co  proftuido  apicem  Teieot 
ralde  amplieto,  impresso,  emargiofttora  triangolari  indistiiicta ; 
protliorace  vbc  tnuuveno,  ante  medium  panlo  rotuadato,  postice 
angiutiore,  orebre  groflse  granolato,  in  medio  leviter  sulcata; 
etytria  ban  protiiorace  paalo  latioribiu,  ovatiB,  angulo  hnmerali 
modioe  prodnotia,  innqnaliter  groaw  tdberculato-granulfttia  oavi- 
tatiboB  foveifomiibiia  impraMia ;  wipore  iu&a  Iserigato ;  pedibus 
aetoBuHa.     Long.  7  lin.  * 

Hab.  Sydney. 
This  species  differs,  inter  aUoy  from  M.  baaalis  and  M.  aul- 

cicollia  in  the  absence  of  the  larger  conical  tubercles,  those  on 

the  elytra  in  ill-defined  gronpB  of  3-5,  the  intervals  here  and 

there  with  foveiform  impressions. 

Mytkites  pilheciue. 

M.  ovatua,  niger,  capito  roHtroque  mamillato-punctatug,  boc  bosi 

quadrilobato,  lobis  duobns  intennediis  prommulia,  in&a  medium 
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ragiMD-im^««o,  apioe  ema^iiutant  trittngnlxiri  psira,  tDaigim- 
bus  elevsta ;  Kspo  flexuoeo,  ajnoem  Tersns  valde  incrassato ;  pio- 
thorace  sat  fortitor  rotundato,  apice  Talde  prommnlo,  in  medio 
Riilc&to,  granolia  mamillatiB  nitidia  majoBCuliB,  aoimiillis  oonfeitia, 
manito ;  elytria  pTothorace  vix  latdoribos,  poBtice  gradatim  am- 
plioriboB,  angalo  homerali  recto,  transTeraim  graaae  undiilato- 
gnnolatiB,  grannlia  nnisetigeria,  Hingiilo  eljtro  poetice  tabercnlo 
obloDgo  obtoso  obsito;  coipoTG  infra  Bparae  ponctato-Betoao ; 
pedibna  Beds  nomeroeiB  ad^peTsifl.  Long.  5  lin. 
Bib.  TSew  South  Wales  (Monaro). 

Allied  to  M.  baeaiiB,  but  amaller,  with  a  difierent  roetnim 
and  the  elytra  more  r^ularly  and  lesa  strongly  Hcolptiired. 

MythiUs  degener, 

M.  oat  angofite  ovatoB,  niger,  oapite  inter  ocnloe  carina  depreaaa 
nolato,  supra  ocnloe  cristato ;  raetro  tenniore,  basi  prO^de 
banarenim  snlcato,  antice  fbrtiter  Bolcato,  bqIco  angnatiore,  versna 
apicem  minue  ampliato ;  prothorace  latitndine  vix  longiore,  modice 
rotundato,  irregnlaiiter  rude  grannlato,  in  medio  profande  eol- 
eato;  dytris  baai  prothorace  band  latioribna,  lat«ribns  g  nib- 
parallelia,  $  anboratis,  apidbas  pamm  emargiuads,  enbHriatim 
foveolatia,  interotitiis  altemis  antice  panlo,  postice  magis  eleratia 
et  in  tabercnla  plus  minnsve  nod^ormia  dinolalds,  hnmeria 
antiomun  fortiter  prodnctia;  abdomine  maris  in  medio  longi- 
tndinaliter  pfloso ;  pedibna  aetoUa  albidia  adpreaais  adspendt. 
Long.  4^-6  lin. 

HiJ>.  Soatb  Anstralia  (Port  Lincoln). 
Mnch  lesa  strongly  sculptured  than    Jf.  mlcta^itf  with 

iHily  a  single  depressed  carina  in  front. 


Caput  aniice  convexnm,  circa  ocoloa  elerabun ;  roitrum  breve,  ca-  ■ 
pite  aogoatins,  antice  bilobnm,  inter  loboe  Bnlcatnm,  emarginatnra 
triongnJari  tenninatum ;  icrobeg  breres,  arcuaUe.  AnUmue  bre- 
riiucala,  daw  diatincta.  Ocuii  parvi,  aaborati,  a  prothorace  di- 
stantea.  ProAoras;  rotandatna,  convexns,  ajuce  [ffodnctne,  baai 
tnmoatna,  labia  ocularibna  diatinctia,  plna  minnsve  prominnlia. 
Bytra  oblonga  vel  ovata,  hnmeria  antrorsnm  productis,  poatice 
declivia,  Pedtt  anbvalidi ;  tibuB  rects ;  tarti  modice  elongati. 
The  small  roundish  eyea  away  from  the  protborax,  notwith- 
standing its  ocular  lobes,  offer  a  good  diagnosis  of  this  genus. 
Besides  tlie  species  described  belowj  which  are  all  very  di- 
ttinct,  though  the  sculpture  seems  liable  to  some  variation, 
EtumM  nodipennMy  Boh.,  is  also  to  be  referred  to  it.  Phali~ 
Am  tmrpio,  Bois.,  seems  to  me  to  be  the  species  on  which 
SciionheTT  founded  his  genus  Eaomtu,  naming  it,  bat  without 
»ny  description,  E.  Fahnei. 
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^driodea  Jaat^iatM.     PI.  I.  fig.  8. 

^.  sabparallelus,  niger,  opacua ;  rostro  spane  setoeo ;  prothorace 
longitudine  panlo  latiore,  atrinqae  fortiter  rotuudato,  Tal<ie  con- 
vezo,  spice  tiisuloato,  buIoo  istermedio  longiore  ad  basiii  cairente, 
dono  confertim  mamillato-grannlato,  granoliB  depreesis,  uniseti- 
geris;  elytria  prothoraoe  panJo  latioribiu,  eubparalleUs,  supn 
deplanatia,  sabeenatdm  pnactatiB,  interatitiu  tertio  qointoque 
carinotis,  carina  interiora  abbrenata,  profunde  inciaa,  exteriore  in 
tubercnla  qnatuor  diMoluto,  oao  bumerali  crista to-producto, 
dnobiu  BeqaentibiiB  dentitbrmibaB,  ultimo  majnacolo,  lobiformi, 
ad  morgiiiein  declivitatiB  aito,  marginibiiB  poitioe  aerrato-BeligeriB, 
Bjadbna  acotia ;  oorpore  infra  Hparae  Ibrtiter  punctato ;  podibna 
pimctatis  et  atro-BetoaiB.  Long.  6  lin. 
Hai.  King  George's  Soond. 
The  Bubparallel  elytra  and  Btrong  hnmeral  crest  afibrd  a 

good  differeutiatioQ  for  this  species. 

jEdriodes  mendoaua, 
4JS.  obloago-OTalia,  niger  Bqnamnlis  ailaceiB  vel  BubciqneiB  ralde 
adBpersoB ;  roatro  breriore,  minus  fortiter  panotato ;  prothorace 
modioe  rotundato,  antice  profiinde  trifoveato,  fovea  intermodia 
majore,  oonfertim  mamillato-tubercnlato,  taberculia  eoniciB  db- 
vatis,  eetifl  nigris  ooronatu ;  elytria  prothonioe  rix  lalioribiu, 
OTalibnB,  conveziB,  lateriboB  paulo  rotundatis,  supra  Babaeriatiin 
grannlato-ptmctatds,  atiiguUtini  tuberctiliB  circa  Aeceaa,  majnsoaliB, 
coniciB,  in  wriebns  duabtu  ordinatis,  lat«ribuB,  etiam  fortit«r 
Bolcato-puDctatis,  taberculis  parvig  inequalibus  obsitia,  illis  pluri-, 
his  nniBetigeria,  angnlo  hnmerali  carinatis,  apioe  panm  prodocto, 
anguste  sod  proftmde  emarginato ;  corpore  infra  ooriaoeo,  impwto- 
tato,  setulis  minutis  adsperso;  pedibiu  eilaceo-Bqaamoaa,  aetia 
numeroflifi  nigria  inteijectia.  Long-  4^  lin. 
.Soft.  King  Gkoi^'a  Sonnd. 

The  granules  on  the  elytra  are  seated  between  the  pano 
tiores ;  or,  rather,  the  spaces  between  the  punctures  are  granuli- 
form ;  in  this  respect  it  differs,  inter  alia,  from  the  next  species. 


^.  anguate  ovatna,  niger,  aqiiamulis  nunatiB  aaboapieia  adBpersua  ; 
capite  fere  impunctato ;  roatro  ptothoraceqae  at  in  ^.  mendoao ; 
elytria  baai  protboracie  vix  latioribus,  supra  aubseriatim  impreoso- 
pUDctatia,  baud  granulatis,  interatitiiB  tertio  qointoque  antice 
granulato -carinatis,  postice  tubercalis  conicia,  illo  duobua,  hoc 
tribus,  instmotis,  lateribus  fortiter  salcato-punctatiB,  inleretitiia 
Talde  elevatis,  angulo  hnmerali  carinatis,  apioe  obtuse  rotundst«, 
vix  emai^inato ;  oorpore  infra  coriaceo,  obeoleto  pnnctato ;  pedi- 
buB  at  in  pnecedenl«.  Long.  4r^  lin. 
Hob.  Western  Australia. 
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.  ACHESKES. 

Capid  antioe  conTerum,  rotundatnm  ;  nufmn*  Tiltdom,  btere,  rer- 
BOS  ^icem  gradatim  craBaiofl,  basi  transremm  Bnlcatam,  bialatnin, 
ala  nttinque  aapra  ocnlom  cnmote ;  torohtM  breveB,  lateralefl, 
panim  arcuate.  Oevdi  parri,  rotandati,  a  prothoraoe  distontes. 
AMlttma  brevinflcnln,  daua  distiDcta.  Produtrax  brevitor  OTatns, 
a^oe  tnutntas,  lobu  ocnlaribos  nnlliB,  Elytra  ovalia,  basi  pro- 
thonce  hand  ladora,  ntrinque  antrorauin  pauIo  producta,  postico 
dedivia,  plica  e[Hpleiirali  ad  apicem  iiutnicta.  Peda  snbvaHdi, 
wtosi ;  ftmora  panlo  incrassata ;  tiHa  rects ;  tarti  robusti ;  arti- 
cnlu  tribns  baaalibna  triangalaribiu,  ultimo  baud  bilobo,  poetice 
paolo  longiores.  Abdoimn  segmentis  marginibru  pTominalu,  3-4 
conjanctim  sectmdo  loagioribtia. 

The  essential  charsctera  of  this  genufl  lie  in  the  absence  of 
the  ocnlar  lobes  and  in  the  fonn  of  the  rostrum.  The  claw- 
jiHnt  is  received  in  a  cavi^  of  the  preceding  one,  and  the 
three  baaal  ore  all  prolonged  beneath  into  a  sort  of  spine. 
This  Btmctnre  is  eonunon  to  most  genera  of  the  subfamily, 
and  mcnc  or  leas  to  the  Brachjcemue,  Bjisopinie,  &c. 

Aciierres  mamiUatm.  PI.  I.  fig.  5. 
A.  niger,  opacua,  plenimque  eeqnamonu,  aliqoando  sparie  nlaoeo- 
macnlatne ;  capite  antice  impnnctato ;  vxtio  inter  alas  late  sul- 
cato,  Bolco  lateribnsque  pimctis  groans  aparse  impreeao ;  protho- 
race  panun  longiore  quam  latJore,  eat  eonfertim  mamillato,  ma- 
niUis  validis,  singolis  proAmde  foreatim  impreasi^,  setam  geren- 
tibos,  interspatiia  (aliquasdo)  femigineo-squamoaia ;  elytiis  in 
medio  prothontce  fere  dnplo  latiuribna,  groese  seriatim  puna- 
tatia,  dono  mamillia  nonnaUis  depreseis,  tdiis  exteme  tnberculi- 
fonnibos,  quamm  doabue  poelicis  majoribns,  instroctis,  his  punctia 
plarimia,  illia  punctu  1-^  impreesie,  punctis  generaliter  setigeria ; 
corpore  in&a  sparse  punotato-«etoso ;  pedibus,  articnlo  ultinio  tar- 
wmm  indoBo,  valde  setons.  Long.  4  lin. 
Hab.  Western  Australia. 

Ennothus. 
Aditrrt  diSiert  roUro  biooranto,  plita  epipleorali  elytrorum  nulla, 

et  Ionia  articalo  ultimo  bilobo. 

In  Aeherres  the  base  of  the  rostrum  is  prolonged  into  two 
wing-shaped  bodies  extending  above  and  overlapping  the  eves 
on  each  side ;  in  this  genus  it  is  nearly  the  same  as  in  Odi- 
'^tw ;  bat  in  the  absence  of  ocular  lobes  and  in  habit  it  agrees 
with  the  former  genus. 

Ennoihite  faUax. 
K  niger,  opacue,  supra  sqoamulis  piliformibue  roinutia  ransmmis 
indatus,   Bubtos  equamulis  longioribus  minus  difipenis;    capite 
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levlter  gnnnUto,  sapra  ooolos  panlo  elerato;  roatro  bieriascnlo, 
cornibiu  basi  remotis,  &pioe  prof^de  emargia&to,  mugimbni 
oonvexis ;  anteimis  tennioribns,  subfemigitieU,  fomctUi  ortjcnlo 
lecundo  primo  aesquiloogiore,  tribus  altuuis  turbinatis ;  protluHvw 
pUTO,  parnm  transTerw,  basi  apioeque  nqoallbus,  rogoeo,  tuber- 
cnliB  fasciculatiB,  apicalibos  qoatuor,  ntrmque  tribiu  locatis,  hia 
apinifomubas,  inatructo ;  elytriaampIiato-rotaDdatia,  rugoria,  aeri- 
atdm  pimctatia,  taberculiaque  conida,  apice  aetigeria,  poatioe  pie- 
nuDqDe  majoribua,  instructiB,  regione  hnmerali  quadiitDbercolalii ; 
femoribua  panun  inciBaaatda.  Long.  3  Uii, 
Hab.  West  Aufltralia. 

OoiTEsrs. 

Capui  antice  snbplanatum  vel  lerlter  excavatum,  snpra  ocnks  ele- 
Tattun ;  rodrum  capit«  angnstiiis  et  longina,  basi  snpn  eleratDm, 
bicomatam ;  leroha  flexaoaiB,  obliqnte,  infra  oculoe  evaneacenUa. 
Anittma  nt  in  Ewmto.     Oeuli  rotmidati,  ampliati.     I^vOianue 
■uboblongUB,  ntrinque  rotnndatna,  baai  apioe  subeeqnali;   lolua 
ocolariboa  prominiilie.     Elytra  obovata  yel  elliptica,  postdoe  de- 
clivia,  hnmeris  vix  prodactds,  aiugnlo  criata  3-'l-dentata  oblique 
inatmoto,  apidboa  ad  autnram  aliqoando  perparam  emai^inatia. 
Peda   longiaacali,  nbiqae   aetigeri;    femora   pamm  incraaaala, 
flexncwa ;  tibia  rectc ;  font  hiapldi,  antid  et  iatemiedii  modice 
dilatati,  postim  angoati,  aiticalis  daobna  bualibiu  longitadine 
squaliboa.     Ahdomen  a^mentda  tertio  qoartoque  conjimctuii  ee- 
cuudo  breTioribos.    Cotptu  oUongo-oTatain. 
The  species  of  this  genus  are  verv  homogeneous  in  point  of 
habit,  the  head  and  roBtmin  afTording  some  of  the  most  pro- 
minent characters.     0.  imceroa  differs  in  having  no  spines  on 
the  dorsal  portion  of  the  elytra.     They  all  apparently  vary  in 
the  amount  of  sqoamoaity,  some  being  prettily  varied  with 
white;  the  scaler  probably  drop  off  with  age.     The  females 
appear  to  be  smaller  and  more  ovate. 

Oditeew  xnduha.  PI.  I.  £g.  6. 
0.  niger,  opacns,  parce  folTeecenti-Bqiiaiiinloeas ;  capte  inter  ocolos 
leviter  bicarinulato ;  roetro  rage  aetoso,  antice  excavato,  GomibaB 
basi  diatantiboB,  divarioatiB,  is  cartnalia  doabua  deaoendentiboa 
terminatia ;  olara  antennamm  breviter  obovata,  obtnsa ;  protiio- 
race  basi  apioe  baud  latiore,  antioe  triBabsulcato,  dorao  atiinque 
in  medio  tubercnlia  tribus  conicis,  intcrmedio  majore,  instmcto, 
apice  qnatnor,  aliia  etiam  dieperais,  lateriboa  mamiUato-granii' 
latis;  elytria  brerinBCalis,  obovatiB,  tubercnlia  giaaali£}nnibn> 
nnmcroflia,  qnonun  dnobuB  basalibos  majoribus,  monitis,  elytaro 
aingnlo  tab^nlia  validis  conida  octo  etiam  instmotiB,  tcU.  uno 
oxteriore  prope  hnmeruiD,  cteteria  in  eeriebus  dnabus  locatis, 
apatiia  inter  tubercula  squamodtate  grisoa  veatitia ;  corpore  infra 
sparse  pnnctato-aetoao ;  pedibna  valide  Bctosis.  Long.  3f  lin. 
llab.  King  George's  Sound. 
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OdiUaua  h/coaarius. 

0.  niger,  opacns,  hand  Bqiumoetu ;  oafnte  inter  ocolu  sst  pnfnnde 
exeavato,  haad  euuml&to ;  rostro  vage  setoao,  antioe  aapn  acrobm 
fiotitar  excavato,  comibus  aaberectia,  ban  a[^ioxiinatu,  ineiu- 
■atiB,  in  ^^fiTi"*%  bravibna  dwn>wndwitihM  tmniiiatu ;  olava  an- 
hamanun  breriter  elliptica,  acuminata;  prothonwe  baai  aptce 
ktior^  ID  medio  aatice  robaaloato,  supra  tubenKUia  imeqaalibiu 
mamillifigmibM,  vd  {dns  minnaTe  oonioia,  illia  mngnlia  setam 
gvenlibsB,  uutrncto,  laleiiboa  mamiUato-graniilatia ;  elytris  snb- 
sUipticifl,  liratiter  seriatim  puaotatia,  tubenmlu  at  in  prsoedente, 
■ed  ajmibiia  toberwlomin  eridenter  utoss,  et  interapatiia  hand 
gnnnlatiB;  oorpore  in&a  vage  ntoao-piinctato ;  pedibua  raUde 
•etoois.  Ltmg.  4  lin. 
J?a&.  King  G«o^'b  Soond. 
Tlie  cavily  below  the  protnberances  on  the  roetram,  which, 

however,  varies  in  Bize,  seema  to  aflbid  a  readj  diagnostic 

of  this  species  from  the  last. 

OdAeaua  inasnis. 

0,  niger,  opacuB,  segunctim  pollide  fflrrngineo-  vel  aliqnando  allndo- 
aqtuunnloBTu ;  capite  inter  oooIob  mbplanato ;  roatro  angnstiore, 
wtooo,  comibna  erectis,  magiB  approziinatiB,  inter  ea  prgfnnde 
fisBO,  caiinnla  obeoleta;  prothorace  magis  oblongo,  basi  a^doe 
evidentet  Utiore,  in  medio  longitudinaliter  salcato,  tnbennilis 
phuimie  oonidB,  nonnollis  gnbmamillifonnibnB,  instmcto,  lateri- 
bna  mamillotia;  elytria  obovads,  leriatini  pnnctatifl,  ban  gotn- 
ram  veisca  mbcannato-tabercnlatis,  Bingnlo  elytro  tnberonlis 
Talidia  conicia  at  in  ipede  pmced.  munitis,  hia  intenpotiisque 
■quamaloda;  coipore  infra  pedibnaqne  nt  in  pnecedentabiu. 
Lug.  3-3i  lin. 
Sab.  Kii^  Qf)orge'a  Sound. 

The  zoBtnun  is  narrows  in  this  epeciea  jKad  the  cannula  is 
broader,  or  has  in  fact  ceased  to  be  one.  The  fissure  between 
die  horns  is  very  marked. 

Oditemu  perditaa, 

0.  mger,  opaona,  Bejnnctim  griseo-aqDamnloeiu ;  capite  inter  ocnlos 
pamm  excavato,  sat  dense  sc[aamoBO ;  roatro  ban  sqnamoeo,  cor- 
mbna  Talde  prodoctds,  valldia ;  prothorace  antioe  in  mudio  anl- 
eatA,  ban  apioe  viz  latiore,  snpra  tuberculis  mamillifonnibns 
eaqiuunoeiB  raqaalibos  irrE^nlariter  notato,  dorso  ntrinque  in  medio 
tobeionlo  oonico  breriaBCuIo  monito ;  elytris  enbellipticis,  cteteris 
ntinpnacedentibiu.  Long.  3|  lin. 
Sab.  King  Qeorge's  Sound. 
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Oditemt  mldroatrts. 

0.  nigor,  opacns,  plenunqne  ecqcamonis ;  ckpite  iator  oooloe  modice 
ezcavato,  rugulu  verticalibne  notato  ;  roetro  in  medio  loi^tadi- 
noliter  iiilcato,  oornibaa  breribos,  enloo  inter  ea  onrrente;  pro- 
thorace  oonferdm  tnbercolato,  tabercnlis  gnbroainiUifonnibng, 
nonnnUis  vslide  conicis,  in  medio  longitadinaliter  aalcsto  i  elylnB 
oTatis,  fortiter  aeriatim  ponctAtis,  lateribuB  ampliato  punctstis, 
macnlatiiii  albo-6qiiunOfliB,  interstitio  tertio  antioe  tnbercQl«to- 
oarinato,  tnbercolo  ultimo  segregsto,  nodiformi,  post  id  tnberoalii 
dnobns,  ultimo  minore,  ad  declivitatem  nto,  intentitio  qninto 
tobercoliB  tribus,  alteroque  exteiiore  hnmero  approzimato,  totis 
oonicia,  iogtractia ;  coipore  infra  pedibnaqne  ut  in  pneoedentibiu. 
Long.  3J  lin. 

I{<J>.  King  George's  Sound. 
As  the  name  indicates,  there  is  a  well-marked  groove  on 

the  rostrom — a  character  which  I  have  not  obaerved  in  anj 

other  species,  except  in  a  very  slight  degree. 

Oditeeus  hwxroe. 
0.  niger,  opsouB,  fere  esquamoens ;  oapit«  inter  ocnlo«  modioe  exca- 
Tsto ;  rostro  ba«i  valde  gibboso,  oormbos  breribiiB,  inter  ea  pro- 
fdnde  fiuo,  ontice  rogoeo,  nuuus  eTcavato ;  protboraoe  conlertim 
tnbercslato,  tubercolis  plenimqne  mamiUifonnibuB,  uno  utrinqne 
conapicno,  magie  conico;  elybis  oratU,  supra  panlo  depressia, 
fortiter  seriatim  punctatia,  lateribna  ampliato-pnnctalis,  apioe 
ratnndatiB,  intentitiiB  tertio  qointoqae  oarinatis;  illo  postioe 
nodoB  duos  gerente,  ultimo  majore,  hoc  tubercnlis  tribus  instmcto, 
primo  elongate,  eeqnentibus  ooniois,  etism  tnberonlo  magno  oonioo 
exteiiore  homero  approximato ;  corpore  infra  pedibusqne  ut  in 
pmcedentibns.  Long.  4ji  lin. 
/fiii.  King  George's  Soaad. 

The  absence  of  tnbercles  on  the  dorsum  of  the  elytra,  and 
the  linear  amooth  carina  of  the  third  interstice  for  the  greater 
part  of  its  extent,  will  at  once  differentiate  this  species  from 
any  of  the  preceding.  All  the  above  from  King  George's 
Sound  were  collected  by  Mr.  Brewer,  who  is,  at  the  instance 
of  Mr.  Wilson  Saunders,  F.R.8.,  journeying  in  the  western 
part  of  Australia. 

SOSYTELUS. 
Caput  antice  planatum,  vel  paulo  excavatum,  supra  ocnlos  elevatum ; 
roitrum  difforme,  craesnm,  iu  medio  gibboetun,  antioe  excavatom ; 
scrobet  flexaosffi,  infra  ocuIob  terrotnatm.  Ant«nnai  validtB  ;  fitni- 
mbtt  breTia,  articulo  ultimo  clavs)  adnato.  Prothorax  eezangu- 
laris,  dorso  depreesus,  lobia  ocularibua  prominulia.  Elytra  postice 
gradatim  latiora,  anpra  planata,  hameris  antronram  productia, 
postice  abnipte  declivia,  apice  producto-ampliata.     PeiiM  snb- 
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nli£,  ubiqae  setigeri;  tibia  recta;  tarn  htH,  posdd  cateris 
panna  laDgtora,  atticolo  banali  triangnlari.  Mdomen  pUastiim. 
Mgrnentis  3-4  conjnnctim  aecnndo  longioribiu. 

This  genoB  agrees  wiUi  Odttenta  in  the  fiatness  or  concavity 
of  the  fiont ;  bat  the  rostnun  U  short  and  stoat,  and  not  cor- 
DDted ;  the  tarsi  also  are,  for  this  group,  naosoallj  dilated. 

Sogyldtu  lobatug.  F1..I.  fig.  1. 
S,  nigco',  opacuB,  tgnamiilis  minntia  tariMime  adHpeiviu;  capite 
nwtroqnB  crebre  rode  ponotatis,  hoc  capite  ponlo  angiutiore ; 
^thoraoe  crebre  mamiUato-grannlato,  in  medio  longitadinaliter 
(olcato;  elytria  prothorace  latioribos,  dorso  poatice  ad  latera 
lobato-prodnctu,  sapni  sabtabercalato-mgodB,  lateribos  valide 
gnnalatu,  apicibiu  ad  Butoram  dentato-produciia ;  oorpore  infra 
mgcanlo,  vage  punotato.  Long.  4-4J  lin. 
ffaA.  New  South  Wales  (Sydney). 

The  table  below  includes  all  the  genera  of  the  short-scaped 
Amycterinse  which  form  Lacordaire 8  " Eaomidea"   ■  I  would 
remark,  however,  that,  whilst  the  Amycterinn  are  a  perfectly 
natural  assemblage,  the  division  into  two  '*  groups '  appears 
to  me  to  be  a  purely  artificial  arrangement. 
PioMctua  entira. 
Wltli  ocular  lobea 
Head  cooTex  in  front 
Gjee  partly  covered  bv  the  ocular  lobea, 
IVothoiax  produced  at  the  apex. 

Rastmin  abort,  atont Bitomtu,  Scbdnh. 

Rostnun  longer,  nanowed  at  coiutiicted 
at  tbebeie. 
Tani  Bhort 
Prothonx   angolarlj  produced  at 

die  sidee  TWrWofiAHi.Waterii. 

Prothorax  rounded  at  the  sidea. ...  Mtlaitigi*,  Puc. 
Tarn  of  the  posterior  and  intermediate 

iBfUt  long,  linear i .  Diabpkptit,  Paao. 

Prothonx  tnmcate  at  tbe  apex. 
Terminal  joints  of  the  huucle  monilifono  MythUa,  Schonh. 
Tenmnil  joints  of  the  fanide  transrene  Ahfekoria,  Paic 

Eye*  free  from  Qie  ocular  lobea    jEAiodta,  n.  g. 

Bema  eoneave  in  frtmt 

Tunnurow    , OdUemt,a.g. 

Tatn  broad AMytekt,  n.  g. 

Withoat  ocnJar  lobes. 

Etjrtia  with  an  ejaplenral  fold  behind AeherrttyiLg. 

Elftim  without  an  epiplenral  f<^ Rmolhus,  n.  g. 

hopectm  excavated Amorphtyrhintu,  Lac. 

Centyree  ovis. 
C.  bieriter  OTatos,  ptcens,  omnino  dense  griseo-squamosiu ;  roetio 
fulo  ^Qgato ;  Bntennis  nt  in  0.  twrgido,  sed  sot^  breviore ; 
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prothorace  transmvo,  afainqtie  rotimdato,  lolria  oonlaribiu  feaa 
obwletiB ;  eljtxis  ampliatia,  modice  elevatia,  ^oe  BOimimatis, 
Btriato-punotatis,  pniiotia  nngnlia  sqaama  mmata  uutmctu,  inter- 
stitiiB  oonvexia;  corpore  infra  Bqaamis  aigenteo-lavatiB ;  tilnia 
antiins  intoB  dendcolatis.  Long.  4j}  lin. 
Bob.  Port  Dennisoa  (Queensland}. 

A  more  depressed  form  than  G.  turgidus ;  the  rostrum  longer, 
the  ocotar  lobea  obsolete,  &c.  In  the  recentlj  pobliaDed 
Toltime  of  Gemmmger  and  Harold's  '  Catalogns.'  Gentyret, 
Enchymus,  and  Catastygnua*  are  pUced  directly  after  Leptops. 
I  do  not  biov  whether  this  has  been  done  inadrertently,  be- 
caoae  Leptopa  immediately  precedes  th«m  in  the  work  in  wnich 
these  three  genera  were  first  proposed:  they  are,  howRver, 
certainly  phanerognathoas,  and  should  be  placed  further  on, 
near  Perpenu, 

EncJiymua  humeralts. 
£.  niger,  enpra  griseo-iSubtiia  lateribiuque  dense  arg»nte&-Bqaamaaiu ; 
oainte  foetroqoe  eetolis  oonooloribiu  adspenda ;  antennii  fermgi- 
neis,  griseo-pubeMentibiu  et  Bp&iso  aetnloeis ;  claya  eabnnda ; 
ftmionlo  minoB  longo ;  prothoraoe  ante  medlam  magis  rotnn- 
dato,  poitioe  angostiore,  rogoBo-grannlato,  onpra  obBcnre  albido 
txivittato ;  elytria  pone  medium  tatioribos,  fortiter  striato-pano- 
tstiB,  intOTBtitaia  oonveziB,  setnlis  nnmerosis  griMu  insbnotiB,  faa- 
meris  dentato-produotis,  apidbus  gubacnnunatia ;  tilais  antuaa 
intoa  dendonlatiB.  Long.  5  lin. 
Sib.  Western  Australia. 

Difiers,  inter  alia,  from  E.  punctoatriattu  in  the  toothed 
shoulders  and  in  the  prothorax  not  being  canallcnlate. 

AoplaenemU  lineaia. 

A.  nigra,  nitida,  squamij  aoreo-viridnlia  lineatim  decorata ;  c&pite 
s^unotim  Tiridi-aqnamoso ;  rostro  antennisque  enbferrngineia, 
iDo,  aploe  excepto,  rude  lintiatim  impresso ;  prothorace  oonfertiin 
grannlato-panotato,  dorao  lineis  tribua  lateribusqae  iqnamoeia ; 
elytris  atriato-punotatiB,  interstitiiB  altemifl  nadu,  nittdia,  sub- 
grannlatU,  reliquis  sat  dense  aqnamosiB,  apioe  rotundataa ;  eorpore 
infra  sat  dense  viridolo-sqnamoso ;  pedibua  subfermgineiB,  griseo 
pilosis.  Long.  4  Un. 
jBoft.  North  Australia. 
A  well-marked  species  on  account  of  its  g 

I  have  two  more  species  nearly  allied  to  A.  ntfpes. 

(Enoghroha. 

Ab  Aopheneme  differt  xrobibia  infra  baud  conniventibuB,  ab  ocolia 
•  Ann.  &  Mag.  Nat  Hist.  set.  4.  toI.  viii  pp.  93-aa 
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Qtrinqiie  tat  remoto  deanmtibns ;  tUma  anticis  a[doem  vetms  &!• 

Ottia ;  fimicala  uticnliB  ultiinu  tranBrenu. 

From  the  other  genera  allied  to  Aoploonemia  this  is  differen- 
tuted  by  the  cmred  anterior  tibi»,  which  ore  otherwise  some- 
what pecnUar,  the  apex  not  being  angnlarlj  dilated  and  the 
mucro  giren  off  at  one  of  tlie  angles,  but  passing  gradnall^ 
iDto  the  macro,  which  thus  becomes  a  continuation  of  the 
tibia;  this  is  clearly  indicated  on  the  Plate  (6g.  18). 

(Enocirtmta  rubela. 

(B.  angnste  oblongs,  mfo-fermguiea,  opaos ;  capita  rostroqne  orebro 
tenniter  ponctidatis,  hoo  protborace  pamin  breriore,  qooe  panlo 
^opremo ;  lioiiioiilo  articolis  duobna  baaalibus  longitndiae  nqoali- 
boa  (prime  cnasiorB),  ofeteriB  brevibns ;  oculis  oratu ;  prothor&ce 
obloDgo,  atrinque  rotandato,  baal  tniDcato,  apioe  angnatiore,  con- 
lertua  graanlatO'panctato,  pilia  psrvis  flans  paroe  sdaperao ; 
elftiiB  oblongo-anboordatia,  anlcato-panotatiB,  IntsntitiiB  oonferte 
granolatis,  aqnamis  oohrooeia  maoalaa  BdHperaaa,  nnaiD  communoiu 
in  medio  formantibns ;  oorpore  in&a  denadato;  pedibus  parce 
joIosiB.  Long.  2  lin. 
B<J).  Sydney. 
I  owe  this,  and  many  other  species,  to  my  indefatig^Ie 

correspoadeat  Mr.  Masters  of  Sydney.  * 

MiSOPURICE. 

SattntOL  modice  elongatani,  paulo  arcnatum,  basi  crBsrins;  lenhe* 

premedianffi,  infra  rostrum  currenteo ;  acajnit  longiuaculus,  apice 

t^Tatus ;  funievlru  S-articulatus,  artionUB  primo  et  Bocando  paulo 

bngioribas,  illo  craasiore,  cffiteria  tnrbiaatis;  dava  valida,  di- 

■tiiicta.     Oeuli  magai,  promisnli,  rotundati.     Frathorax  aabcylia- 

dricus,  margine  antico  tnmoato,  lobis  ocularibns  nullie,     ScnUUvm 

poDctifonne.     Elytra  ovalia,  prothorace  manifeate  latiora.     Pedet 

Talidi;  femora  in  modio  crassa,  mutica;  tibiee  fleznoBO);    larri 

triaitictilati,  artioolo  tortio  dilatato,  integro.     Abdomtn  eegmentis 

tartio  qnartoque  conjunctim  secnndo  longioribua. 

"Die  siz-jointed  fdnicle,  and  tarsi  without  the  claw-joint  as 

is  Atuipltu,  are  at  once  diagnostic  of  this  genus,     Endalua 

vaA  ToHvgphyrua,  also  belonging  to  this  section  of  tlie  sub- 

^ilv,  have  a  six-jointed  (iinicle,  bat  the  normal  number  of 

taraal  joints. 

Miaophrioe  kisptda. 
M,  oblongo-ovata,  nigra,  anpra  ]>adibiisqiie  eetia  Itmgis  ereotia  ejus- 
dem  colons  aat  rage  iostructA ;  rostro  apicem  vemis  setb  dece- 
dentibos  manito,  in  medio  linois  duabna  longitudtnaEter  impreeeo; 
airtmmis  nigria,  inbnitidiB,  t^lava  breritor  orata ;  prothorace  ob- 
•ongo,  antice  paulo  angustiore,  baei  parum  biainuato,  pubo  nivea 
adiperso;  scutoUo  angnnta;  elytriB  Btrialo-punctatiB,  pnnctiaaub. 
An.diitag.N.Ifiat.  Ser.4.   Vol.x.  8 
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qoadratiB  Bpproximads,  baai  Uteribnsqne  plaga  magna  uitm  e 
sqnamnlu  condotuatu  omatiB ;  pedibns  Bqaamoeitate  allM  indntii, 
wtis  minoribtu  intoijectis.     Long.  1^  lim. 
Hab,  Sooth  Australia. 

Orpha  per»imiU$. 
0.  Bubdepressa,  picea,  nidda,  rariBsime  niveo-piloBtila ;  (  $  )  rostro 
prothorace  duplo  longiore,  lubtiliter  lineAtdia  pnnctolato ;  toapo 
articuloqae  basali  {\inionli  flavo-testacois,  ceteriB  daTaqoe  jaceis, 
■parse  niveo-piloaiB ;  prothorace  saboonieo,  atrinqne  rotandato, 
sat  coofertiin  tenuiter  pnnotiilato,  pone  apicem  confltricto;  (cu- 
tello  semiorbicnlari ;  '  ^ytris  latitudine  duplo  longioribne,  enb- 
Btriatim  pnnctatiB,  intentitiis  planatia  et  imptmctatiB ;  oorpore 
infra  pedibneqae  fiiBoiB,  Bpano  albo-pUoas ;  ungnicnliB  flavidis. 
Long.  1^2  lin. 
H(A.  Sydney. 

Veiy  like  0._fiavi<Mmis;  but,  besides  the  absence  of  pubes- 
cence, that  species  has  a  mach  coarser  pnnctation,  and  the 
elytra  strongly  Bulcate,  with  the  intervafs  finely  punctured ; 
the  coloration  of  the  antennse  is  also  different.  In  this  apedes 
the  Bcrobea  are  not  connivent  beneath,  the  septum  between 
them  passing  distinctly  to  the  throat;  in  0.  favicomia  its 
form  is  wedge-ahaped,  and  it  terminates  at  the  middle  of  the 
aerobes,  which  at  that  point  become  connivent. 

Phbenozehia. 
Captt  oonioum,  roBtro  continoatum.     Oculi  depreasi,  rotnndati,  a 
prothorace  distanteB.    Rottntm  cylindrictun,  modioe  elongatnm,  sat 
validum,  parum  arcoatom ;  lenba  pnemediame,  in&a  roainun  et 
ad  oouloB  cnrreateB.     Seaput  oculnm  viz  attingena  ;  fimieulvt  7- 
articnlatUB,  articnla  piimo  crascdore,  seoundo  longitadiue  asquali, 
ceetehs  brevioribua,  duoboB  nltimia  turbinatiB;  elava  diatincta. 
JVofAonw  BaboylindiiooB,  inai^ine  antico  tmncatna,  basi  vix  In- 
BinaatuB.     SeuUllum  panctifonne.      Elytra  oblonga,  prathoraee 
multo  latiora,  bumeriB  rotnndata.     iWei  mediocrea; /CTRcrain 
medio  incraasato,  mutica ;  tHAa  flexnoBS ;  tarn  articnlis  tribna 
bsBalibuB  breribus,  tertio  vix  dilatato,  altimo  elongato ;  wi^ni- 
enli  simplioeB.     Abdtymen  segmentiB  tertio  qnartoqae  conjnnctini 
BBCundo  brerioribuB;  Butnra  prima  arcnata. 
In  Lacordaire's  tabulation  of  his  "  groupe  Eucfnomides,"  one 
of  the  £ve  Babdivisions  of  the  Erirhininte,  this  genus  would 
be  placed  next  to  OphthalmoboTiia,     These  tabulations  are 
generally  of  an  artificial  character ;  yet  it  would  be  often  diffi- 
cult to  suggest  a  better  place  for  the  genera  than  they  offer. 
Such  is  the  case  with  Phrenozemia,  as  the  rostnim  and  de- 
pressed eyes  do  not  allow  of  an  approximation  to  any  genns 
of  the  group.     In  the  species  described  below  the  scales  have 
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a  pearly  histre,  ttoae  on  the  head  are  deeply  hallowed  ont  at 
the  bsae,  givin?  the  head  itself  the  appearance  of  being  cloaely 
pimctiiref  Hoplocneme,  White  (Voy.  Erebita  and  Terror, 
Entom.  p.  14),  without  doubt  belongs  to  this  group,  and  is 
closely  allied  to  St^hanorkynchus  of  the  same  author.  Mr. 
White  Bays,  in  regard  to  its  affinity,  that  *'  it  ia  not  far  removed 
irom  OrcMatea." 

1%-eitozemia  lyproides. 
P.  oblongs,  nigra,  pedibtu  mfo-teetaceia,  gqnamnlia  grueo-albis 
amnuio  dense  tecta,  aqnunolis  pilifonnibuB  raro  adapena ;  roetro, 
Bpioe  exMpto,  toto  BqiiamiiloBo,  in  medio  mpra  lineie  tribos  ele- 
Totia  inatraoto  ;  anteimis  mfo-taataone,  Bparse  niveo-pilosia,  pro- 
thorace  latitndine  panlo  longiore,  utrinque  leviter  rotondato, 
pnnctis  plarimiB  rode  impreeao ;  elytris  latitndine  plus  dnplo 
longioiibos,  atriato-pnnctatiB,  interetitiis  parum  convexie,  quarto 
qointoqae  venras  apicem  tnberculo  parvo  inatmctis,  apice  roton- 
datis;  tarsia  artictdo  ultimo  mfo-testaceo,  apice  nngnicnlisqne 
lugria.  Long.  IJ  lin. 
Hob,  King  George's  Sound. 

Belua  centralis.  FI.  I.  fig.  4. 
B.  Hneuis,  elongatiu,  ftiscoB,  sapra  confertam  grannlatuB,  inpnnc- 
tatos ;  prothorace  ntiinqae  vitlis  dnabns,  elytrisque  macnla  com- 
mmii  in  medio,  e  pilis  condensatiB  ochracHs  formads,  notatis ; 
antennis  articnlis  dnobos  baaaUbiiB  piceis,  nitidis  ( prima  qnam 
Mcnndo  viz  dnplo  longiore),  cateris  pallidioribus  ;  elytris  apioe 
pmdnctis,  lateribns  aliqnando  macolalim  ochraceo-pilosiB ;  cor- 
poie  infra  pedibnsqne  albido  pilosis.  Long.  8J  lin.  (rostr.  incL). 
&A.  Sooth  AtiBtralia. 

ThiB  species  has  the  ontline  of  B.  bidentatua,  but  diflers  in 
the  scnlptnre,  and  in  having  a  central  spot  common  to  both 
elytn. 

Mi/rfnacicelus  exsertutt. 
M.  oblongo-ovatns,  ator,  nitidns ;  rostro  sat  sparse  subtilitAr  pnnc- 
tnlato  ;  prothorace  snbtilieeimo  vage  ponctnlato ;  elytris  impnnc- 
tatia ;  tanis  arlicnlo  baeali  antice  rotundato,  ultimo  a  prscedenta 
diatincto  et  panlo  ezserto.     Long.  2  lin.  (roetr.  ind.). 
Hab.  West  Aostralia. 

My  specimenB  of  this  Curcnlionid  are  a  little  larger  than 
Jt.  fjrmicarius,  Cbevr.,  and  the  pnnctation,  weak  as  it  is,  is 
decidedly  stronger ;  but  it  difierR  essentially  in  not  having  the 
cUw-joint  embayed  as  it  were  between  the  lobes  of  the  pre- 
ceding one,  so  as  to  give  the  tarsns  the  appearance  of  being 
three-jointed  only,  as  in  Jvrmtcarivs.  Gu^rin  has  given  a 
8* 
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fignre  of  the  Utter  in  the  '  Voyi^  de  la  Coqitille,'  Entom. 
pi.  6.  fig.  7. 

M(ECHIU8. 
Caput  hemiaphsrioiun ;  nttrwn  tenne,  arciutnm ;  lenba  ante- 
modiann,  infra  rostram  onnente«.  Scapiu  oculnm  attiiigeiu; 
funicuiut  7-&rticu]atas,  artdcnlo  primo  cnsnore;  dava  adnata, 
ovata.  Oeuli  rotnndati,  laterales,  groeae  groaalatL  Pro&orax 
breTit«r  aabconicos,  apice  prodactas,  lobis  ocolaribus  dutiiictu. 
Elytra  cordata,  prothorace  mnlto  Utiora.  Fetnora  valida,  lon- 
gituoula,  in&a  dentata;  ti/me  brevea,  flexaoeee,  snlcats;  tani 
brevioaculi.  lUvta  pectoralis  uaqoe  ad  marginem  posteiiorem 
mctasterni  exl«iiea.  Abdom«n  segmentia  duobiu  bsaalibiu  am- 
pliatis ;  sutora  prima  diatincta. 

The  onlj  exponent  of  this  genus  has  much  the  halnt  of 
MehmteriuB  porcatua^  £r. ;  btit,  the  metasterDnm  entering 
into  the  formation  of  tlie  pectoral  canal,  the  genus  must  be  le- 
ferred  to  the  neighbouihood  of  Mecxatocerua  and  ^demontu*, 
although  differing  from  both  in  the  characters  of  the  antetuue, 
legs,  sculpture,  and  in  the  pectoral  canal  passing  behind  the  in- 
termediate  cozee. 

Machius  anaglyptua. 
M,  breritOT  oratns,  oonvexiu,  nitide  niger ;  capita  crebre  pniutata; 
rMtro  prothoraci  longitodine  »quali,  \a  medio  fere  obsolete  cari- 
nato  i  antennis  fulvo-teataceis ;  funiculo  articolo  seoondo  primo 
longiore ;  rdiquia  brevibus,  gtadatim  magis  traoBrersis ;  ptotho- 
raoe  antice  paulo  tobolato,  utnnque  rotundato,  baai  binnoato, 
«0Dfertim  punotato,  punotis  nonnullis  confluentibus,  tods  in  fimdo 
sqnamulam  mumtom  albam  gerentibos ;  scutello  angusto ;  elytrie 
profunde  late  snlcatis,  Bolds  fortiter  foveatis,  interadttis  carinatia 
et  ntrinquo  uniseriatiro  punctnlatis;  abdomine  aogmentis  duobiu 
beadibu^  fcmoribusquo  groase  paactatis,  punetiB  unisquamigeris ; 
tibiifl  baai  sat  ralde  arouatja,  siiloia  uniseriatim  alb(>.8et08iB ;  tonii 
extiu  nngniculisque  rufescentdbns.  Long.  2^  lia. 
Hab.  Wide  Bay. 

AqBIOCH.£TA. 
Caput  pantm  exsertnm;  nttrvm  Talidom,  squilatnm,  arcaatnm; 
(cro&M  pnemedianffi,  obliquce,  infra  rostrum  exeuntes.  Seapm 
ocuIatQ  hand  attingena ;  funicutua  T-aiticnlatua,  articulia  tribus 
ultimis  turbinatis ;  elava  cwnica,  distincto.  QevH  eat  nisgni, 
ovati,  lateralee.  Prothorace  traoBTerBus,  baai  rotnndatus,  lobis 
ocnlaribus  nnllis.    Elytra  ampla,  prothorace  multo  latiora.    Ptdet 

•  jEdemomu,  Schdnherr,  not  LacordairH ;  th«  fmner  antiior  eiprenly 
Htatea  ^.  emmentepmtetatta  to   be  the  tjpe ;  Lncordure  describes  the 

Snue  from  .M.  Enchnmi :  the  two  species  are  not  coDgeneiic,  bh  Lscoi^ 
ire  Umaelf  states;  tbe  latter,  tberefore,  should  receive  a  new  generic 
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Be£ocreB ;  ffiKora  crassa,  mutioa ;  iibim  reote,  apiee  hand  nnci- 
BBtn  Tel  mncrotuto ;  tarsi  articiilis  primo  secundoque  late  trioa- 
gnlaribns,  tertio  fbrtiter  bilobo ;  ungweuli  liberi.  Coxa  aatdotB 
bud  contiguse.  Peeiua  longitudin^ter  canoliciilatam.  Me»o- 
tttmwm  aogofltiim,  deprenam.  MeUuUmwai  breve.  Abdomen 
Mgrneotu  dnobnB  baaalibna  lunplia. 

The  character  of  the  pectoral  canal  places  this  genus  in 
lAcordaire's  arrangement  with  his  "  aout-tribu  IthTporides," 
bat  not  in  the  "groupe  "  of  that  name,  nor  in  anj  of  the  re- 
maining six  into  which  he  has  divided  his  "  aoua-tnbu"  It 
is,  howevCTj  qnestionable  whether  he  would  hare  not  placed 
it  m  the  Erirnininffi,  like  Avheonymua^  which  also  has  a  pec- 
tonl  canal.  In  a  family  so  difficult  to  classify  as  the  Curcn- 
honids,  I  think  it  wonld  be  better  to  adhere  more  strictly  to 
characters,  even  if  it  shonld  in  some  cases  lead  as  away  from  an 
apparently  more  natural  arrangement.  The  species  described 
below  is,  from  its  hairiness  and  coloration,  not  unlike  Odadiva 
variabiluf  01.,  after  which  genus  I  am  content  for  the  present 
to  place  it. 

Affriochata  erinila.  Fl.  I.  fig.  2. 
A.  late  orata,  modice  oonvexa,  nigra,  supra  pUis  longia  nigris,  non-r 
nnllu  albis,  vestita ;  roetro  oapite  duplo  longiore,  sat  Bpaiae  piloso ; 
■ntennis  ferrugineis ;  wapo  ab  oculo  sat  longe  terminato ;  faniculo 
utieulis  daobns  basoliboB  mquidibus,  tertio  pneoedeute  fere  dnplo 
broviore  ;  protborace  antice  utiinqae  rotundato,  poetioe  parallelo, 
lateriboB  dense  niveo-pilosis ;  soutello  Bubrotundato  ;  elytrie  cor- 
dahMiTatis,  striato-ponotatiB,  fasciia  dnubiiB  intorruptis,  antica 
arcuata  ante  medium  eita,  e  pilis  denns  niTeia  fonnatie,  omatia ; 
eorpore  infra  pedibnaqoe  sat  spano  louge  Direo-piloais.  Long. 
31m. 
H<A.  Queensland  (Bockhampton). 

Tragopus  ploffuitua.  Fl.  I.  fig.  7. 
T.  oblonf^,  utrinqne  cylindnoo-coniciu,  Aibcub,  paroe  eilacoo- 
■qoamosua ;  capite  rostroque  sat  dense  omnino  squamoais;  antennis 
pceia ;  funiculo  articulia  duobos  basaliboB  Eequalibus,  tertio  snb- 
couko,  proQcedentia  dimidia  loagitudine ;  ocoliB  teauiter  granu- 
latis ;  prothorace  conioo,  utrinquo  perparum  nituadato,  basi  viz 
biaimiato ;  elytris  basi  prothorace  vix  latioribus,  poaticegradatim 
panuB  latioribna,  aupra  valde  convexiB,  fere  obiHiIeto  fuveatis, 
bvasTerBim  interrapte  ondnlato-granulatis,  singuiis  plagiu  duabus 
paUidioribua,  ana  ant«  alteram  fere  obBoletam  pone  medium,  no- 
tatia ;  eorpore  infra  nigra  macolis  silaoeis  latvraliter  notuto ; 
femoribus  aabtns  dento  minuto  armatis,  poeticis  abdumeu  baud 
auperantibus.  Long,  6  liu. 
Bab,  Queensland. 
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The  oatlme  of  this  species  is  somewhat  different  fexn  thst  of 
T.  agper  and  its  congenen.  One  of  the  latter  from  Java,  and 
a  very  near  ally,  has  coarsely  facetted  eyes.  A  good  generic 
character  may  be  fonnd  occasionally  to  be  only  of  specific 
value. 

Tmaliodea  nodulonu. 
I.  ffvttbaa,  niger,  BqaamnliH  giiseis  subereotiB  aat  dense  tecttn ;  raetro 
capita  fere  dupio  lon^ore;  antenniB  piocoB;  fonicnlo  articnHa 
duobns  baaalibos  longitudine  nqaalibna,  t«rtio  qnartoqne  eon- 
junotim  pneoedente  brevioribna;  prothoraee  atrinqne  fratiter 
rotundato,  antioii  valde  oonitricto;  soutello  transvarBo;  elytris 
breriter  oratifl,  miloato-piinotatis,  interstitiis,  poslacia  exoeptas, 
nodis  eleratu  2-4  aiiigulatim  manids ;  fsmohbus  modioB  incias- 
aatis,  autioia  dente  minato  instractis ;  tazaa  artioilo  ultimo  Bub- 
tmtaeeo,  sparse  pUoeo.  Long.  3  lin. 
Hab.  Bockbampton. 

This  species  differs  fjKon  its  two  congeners  in  faaving  a 
ematl  bat  distinct  scntellnm,  and  in  its  nodulose  elytra. 

Drabsicus. 

Caput  inter  ooolos  robplaiiatam ;  roftmm  mediocre,  validnm ;  tcrvbtt 
pnemediann,  lateralea.  Seapui  brerioBCuliu,  ooulnm  haad  attin- 
gena ;  funiaiiut  7-artioalatua,  arttoolia  dnobiu  baaolibus  longioii- 
bofl,  oeteria  aubturbinatja ;  etava  distinots.  Pnthonue  anbconicns, 
apice  prodoctas,  ntrinqne  paulo  rotondatiu,  basi  tmncatos  rel 
peiparam  binnuatos,  lobia  ocnlariboa  distlnatis.  Klytra  ovata, 
basi  prothoraoe  haad  latiora,  hnmeris  aollis.  Pide*  validi; 
femora  modlce  orasoa,  poetica  brevia ;  tiiue  breres,  recta ;  torn 
breves,  articoto  tertio  late  bilobo ;  wij^teuli  llberi.  ilima  pecto- 
ralis  pone  cozu  anticas  tenninata,  apice  fornicate.  Ahdtm^t^ 
segmento  seoonda  amplo. 
This  genns  differs  from  TraQOpM  in  its  short  legs  and  tliick 

femora,  and  from  Imaliodea  in  the  elytra  not  projecting  beyond 

the  protboraz  at  the  base. 

Ihaaaicus  nigricomis.  PL  I.  fig.  3. 
D.  ovatns,  oonTexoa,  niger,  sqoamis  griMis  sat  dense  omnino  tectus, 
aliis  nigris  erectis  adi«perBiiB;  rostro  capite  plus  dupio  longiore, 
versus  apicem  evidenter  latiore  ;  ant«nnis  piceo-nigna  ;  fanionlo 
artioulis  dnobna  basalibns  tequalibtu,  reliqois  conjouctim  fere 
longioribaB ;  prothoraoe  in  medio  rotundato,  sntice  dto,  postice 
gradatim  paulo  angostiote,  basi  perpamm  biainaato,  lobis  ooola- 
ribua  prominnlis  ;  elytris  orbicnlato-ovatiB,  aeriatam  groaae  ponc- 
tatia,  punctis  pleramqne  squama  antioe  laze  iastraotia ;  fi 
anticis  doite  minato  annatie.  Long.  3^  lin. 
J9a&.  Queensland. 
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DratticHB  iUoiuB. 
D.  pneoedenti  similis,  Bed  sqtiamontote  onutooea  Bcnlptnram  oooal- 
tante  sopn  tectos;  orticiilo  seoondo  foniculi  quam  primo  eri- 
denter  longiore ;  prothonce  apica  mofpa  prodacto,  pone  mediiun 
lateribiu  parallelis ;  oorpore  mfra  pediboBqiie  tat  dense  gmw>- 
cqnomoau ;  femoribiu  antius  dente  Bcoto  armatia.  Long.  4  Jin. 
Si^.  Queenslaad. 

When  the  sqnamosit^  is  removed,  the  ponctation  on  the 
prothorax  is  seen  to  be  nearly  obsolete ;  on  the  el/tra  it  con- 
sists of  large,  rather  closely  set  foTesa. 

AOENOPUS. 
Pinptaro  aAnia,  sed  tarsia  lineaiibas,  infra  nndis,  Bparae  wtosnlo- 

ms^iiiatiB,  artioolo  tertio  hand  bilobo. 

The  <Hilj  other  genus  among  the  allies  of  Paropterua  with 
linear  tarsi  is  Morvtonniea )  but  in  that  genus  they  are  hispid 
or  spongy  beneath,  as  in  Ivropterue,  and  the  femora  are  linear, 
and  the  eyes  finely  facetted.  The  species  described  below  is 
exceedingly  like  R>roplerug  mugcubu ;  but,  besides  the  generic 
difiereuces,  the  base  of  the  prothorax  and  the  proportional 
sites  of  the  three  intermediate  abdominal  segments  will,  inter 
(Uioj  at  once  diatingnish  it. 

Affenopm  e^fricola. 
A.  oTBtns,  sapra  depressoe,  niger,  indumento  fosco,  sqoamnlis  erectis 
Mtolieqae  raris  nigria  intetjectie,  indatns ;  rostro  valido,  sat  bre- 
Timcolo,  nide  squamoso ;  antennis  Bttbpiceis,  Amicnlo  articulis 
doobuB  baaalibaa  longitadine  eequaHbiu  (primo  crasaiorB),  reliquis 
BubturbinatiB ;  prothnrace  latitadine  paolo  longiore,  apice  paolo 
prodncto,  antice  oonstricto,  deinde  rotandato,  lateribua  gradatim 
pamm  angrutiore,  baai  fortiter  biainaato,  lobia  ocolaribus  distinctiB, 
sapra  intequoli,  fere  obsolete  foveato ;  eljtria  supra  sat  confertdin 
leriter  fbveatis,  bssi  dxca  souteUmn  elevatia,  lateribua  anbparal- 
lelis,  declivitate  perpamm  latioribns,  deinde  sat  abrapto  augus- 
tioriboB,  apice  late  rotnndatia,  homeriB  paulo  prominuUs ;  oorpore 
iatn  pedibosque  remote  mde  pnnctato-aqnamigeris ;  abdomine 
wgmeuta  aecimdo  duobus  sequentibns  oonjnnotim  brenore ;  tibiia 
breriboB.  Long.  3  lin. 
Hab.  Western  Australia. 

Nechyrus  incompttu.  PI.  I.  fig.  9. 
S.  ovatna,  anpra  deproaaus,  njger,  sqnamia  erectis,  plemmque  fasci- 
ei^atia,  concoloribna  Tel  flisda,  nonnollia  griseis,  adaperaua ;  capita 
parro;  roetio  prothorace  vix  breviore,  dimidio  spicali  nitido, 
latenliter  snlcato,  remote  tenuiter  panctulate;  antennia  ptceis; 
(capo  sat  brevinsculo,  gradatim  crassiore ;  fiioiculo  artioiilu  duo- 
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bus  basoliboB  Bqnalibiu,  roUqaiB  sabturbinatia ;  dara  brerito' 
ovattt ;  protliorace  utrinque  nsqua  ad  mediam  gradatiin  latiore, 
deiode  lateribiu  parallelis,  apice  prodnoto,  sapra  bonn  vtmna 
late  leviter  excayato ;  sonlello  Bemtorbionlari ;  elytria  oUongo- 
oordadg,  rude  remote  ponotatia,  hnineris  modioe  promumlia,  afdee 
TotimdatiB,  iiiigiilia  taberonlis  fiuoioulAtia  sex  biswiatiiii  obntis  i 
oorpore  infra  remote  ponotato,  pnncds  in  ftuido  sqnamsm  griseun 
gerentibiu ;  pedibus  sqaamis  elongatis  aspenime  vestitii ;  tibiis 
minus  elongatis,  rode  sqnamasiB.  Long.  i-&  Un. 
ff(^.  Qaeensland. 

Near  the  Cemm  N.  porcahu.  which  has  also  shorter  tibue, 
but,  inter  aUa^  with  scattered  foveate  ponctareB  on  the  elTtra, 
instead  of  their  being  aulcate-pnnctnrad.  This  species  has  » 
resemblance  to  some  species  of  ParopteruB,  from  which  genna, 
however,  Nechyrua  is  Known  by  the  pectoral  canal  open  at  the 
apex  and  extending  to  the  posterior  part  of  the  intermediate 
ooxs ;  &om  Cnemargutf  to  which  I  think  it  is  most  nearlj 
allied  among  the  genera  known  to  Lacordaire,  it  is  at  once 
differentiatea  hy  its  straight  tibite. 

Idotatia  aqualU. 
I.  elliptica,  nigra,  nitida ;  rostra  aronsto,  basi  fronteqne  linos  lon- 
gitndinaliboa  aonte  eleratis ;  aoteDnis  pioeie ;  ocnlis  tenm-grann* 
Itttis;  prothoraoe  sat  fortiter  vage  ponctolato,  pouctis  sqnama 
nivea  instmctis ;  elytris  snbtilissime  striato-ponctulBtu ;  femoiibos 
parum  inorassatiBi  mntituB,  rage  lineadm  albo-Bqaamiilosia;  titnis 
suloatis,  rectis,  postids  intna  subflexuoeis.  Long.  1|  lin. 
Hah,  Cape  York ;  Bockbampton. 

Near  the  Molcccan  /.  elUpticay  but  the  prothoraz  less 
strongly  and  closely  pnnctared,  and  the  femora  lineated  but 
not  toothed. 

Idotana  evanida. 
I.  elliptica,  nigra,  nitida ;  rostro  arouato,  basi  fronteque  lineis  km- 
gitndinalibus  elevatiB  ;  antennia  pioda  ;  ocnlis  tonai-granalatii; 
prothoraoe  sat  tanoiter  rage  panDtulato,  punctis  squamula  minn- 
tissima  instraotia;  elytris  eubtiliBnme  striatu,  vix  pnnotnlatii; 
femoribns  hand  incrassatu,  sulcato-lineatu,  mnticis ;  tibiis  snlca- 
tis,  rectis.  Long.  1^  Un. 
ff<d>.  Qaeensland  (Wide  Bay). 

Prothorax  and  elytra  leas  strongly  ponctnred  than  in  the 
preceding,  the  latter  with  the  least  poseiLle  vestiges  of  pone- 
tnation,  and  the  femora  nearly  linear ;  the  posterior  femora  in 
this  and  its  congeners,  as  well  as  in  alliea  genera,  have  the 
upper  margin  densely  covered  with  snowy-white  scales.  A 
figure  of  Idotasia  nasata  is  given  in  this  Magazine,  ser.  4. 
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rol.  rii.  pi.  16.  %.  2,  whicli,  the  femora  excepted,  will  give  a 
good  idea  of  tKe  two  species  here  described. 

EXPLANATION  OF  PLATE  L 
f,  1.  jhiyigfai  bbalu* ;  1  a,  ride  view  of  the  head. 
^.8.  AgnoduitaerMta;  3  a,  ride  Tiew  of  the  head. 
ff.S.  iJroMMMnJffrwormi;  3  a,  ride  view  of  the  head. 

iBattit ;  G  a,  ride  view  of  the  head. 

m;  6(1,  ride  view  of  the  head. 
J.?,  TYagoptu pb^fiatm*. 

;.  8.  MSnaia*fa^igiabu\  8  a,  ride  view  of  the  head. 
^9.  Neek^mit  mtomxftia*, 
'"  ""      'ewof  theheadof  ilfwqpAruKUQiMlai  lOo,  tanua  of  the 

^.  IL  SideTiewofthehoadof  iKwAynwNwiMi^ifiw*. 


Amorphorhuuu  MutraKt,  for  comparisoD. 
AeenlMophtu  MarAanU,  ditto. 


^.17.  Side  view  of  the  head  of  ^mnopiifapruMM, 


Jlv- 1^  Tarsne  of  Myrmaae^im  esifUa ;  19  a,  tarsus  of  M.  formiearittt, 

for  companaan. 
ft^.SIX  Fore  tamu  and  part  of  tiUa  of  &«y<<bi  AiAaAw. 
Fi).  SI,  Fon  lamis  and  part  of  liUa  of  Agmoptu  agrieoh  (onfcstuiiatelj 

levcmed). 


Xm. — Deacription,  with  lUualratioTUj  of  a  new  ^teciet  of 
ApIysina^rMn  the  N.  W.  Coatt  of  Spam.     By  H.  J.  Cabtee, 

[Plate  VII.] 

Thebe  is  a  little  family  of  purely  homy  sponges  (that  is, 
upicoloiis,  and  without  foreign  objects  in  the  core  of  the  homy 
fine)  in  which  there  are  as  yet  only  two  genera  mentioned, 
viz.  Aplynna  and  huffaria.  For  this  family  I  propose  the 
name  of  "  Aplysinidre,"  after  Aristotle's  term  for  certain 
sponges  which  he  has  described  as  follows  : — 

"There  is  also  another  species,  called .i4j7^vna  (d^rXtw/a]^ 
because  it  cannot  be  washed.  This  has  very  large  pass^es ; 
bot  the  other  parts  of  the  substance  are  quite  compact  When 
cat  open  it  is  more  compact  and  smooth  than  the  sponge,  and 
Uie  vhole  is  like  a  long ;  of  all  the  sponges  this  one  is  con- 
fessed to  have  the  most  sensation  and  to  be  the  most  enduring. 
Th^  are  plainly  seen  in  the  sea  near  the  sponges  \  for  tiie 

*  The  lateral  groove  below  the  inaertion  of  the  acape,  in  a  line  witli 
llw  (crabe,  is  made  rather  too  much  like  the  aerobe  itself  by  the  en- 

gaTer, 
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other  sponges  are  white  as  the  mad  settles  down  apon  them, 
bnt  these  are  always  black."  (Hist.  An.,  trans,  hj  R. 
Cresswell,  Bk.  V.  chap,  xiv.,  Arist.  V.  xvi.  10.) 

How  far  Aristotle  meant  the  sponges  now  called  "Aplv~ 
time,''  or  whether  he  included  others  among  them  mider  tne 
general  name  of  "Aplt/aia"  it  would  be  waste  of  time  to 
discusa.  Suffice  it,  therefore,  to  state  that  the  description  comes 
Terj  near  to  the  Aplyaina  of  the  Adriatic  Sea  at  the  present 
day,  and  that  the  name  has  thus  been  well  chosen  for  such 
spoi^es. 

On  referring  to  Schmidt's  inraluable  work  on  the  ^Kmgcs 
of  the  Adriatic  Sea  (1862,  p.  25),  we  may  there  find  l£at 
Kardo,  in  1834  ('  Isis '),  first  adopted  the  term  "Aplyat%fe  " 
(originally  named  by  him  "AplvmtB  ")  for  certain  sponges,  one 
of  which  he  called  A.  a£roph&ba,  and  that  Schmidt,  in  1862, 
elucidated  this  species,  in  the  publication  to  which  I  have  just 
alluded,  both  bv  description  and  illustration — that  is  to  say, 
that  he  added  tne  sine  qud  non  for  the  identification  of  Apfy^ 
sirta,  viz.  the  character  of  the  fibre  of  which  the  skeleton  is 
composed.     So  far,  then,  Schmidt  has  established  this  genns. 

Now  as  regards  that  of  Lufihria,  which  Schmidt  has  also 
accepted  (A^mtisch.  .Spongienfauna,  p.  30,  1870) : — 

In  1845  (Annals,  voL  xvi.  p.  403)  Dr.  Bowerbank  de- 
scribed a  sponge  &om  the  West  Indies,  which  had  been  pre- 
sented to  him  by  Dr.  Veronge,  as  follows :  "  This  specimen 
is  in  the  form  of  a  cluster  of  cylindrical  tubes  about  twelve 
inches  in  height  and  two  in  diameter,  the  thickness  of  the 
tube  being  about  half  an  inch" — the  skeleton  of  which  is 
stated  at  the  commencement  of  the  description  to  be  "  com- 
posed of  a  network  of  keratoae  fibres  inosculating  in  every 
direction  without  order.  Fibre  cylindrical,  continaoaslyfistalar, 
without  spicula.     Cavity  of  the  fibre  simple," 

Mo  reference  is  made  by  Dr.  Bowerbank  to  any  previons 
authority — although  one  of  the  highest,  viz.  Esper,  haa  figured 
this  sponge  in  three  plates  successively  in  1794  (Pfianzen- 
thiere,  tab.  zx.,  zxi.,  and  xxi.  a],  as  confirmed  by  Dr.  Ehlers 
in  1870  in  his  Synonymy  of  the  Egperian  Collection  at  the 
Moseum  of  the  tlniversi^  of  Erlangen,  wherein  he  identifies 
Ksper's  BpongiajUudarig  (that  is,  the  one  figured  in  the  above 
mentioned  plates)  with  the  Luffaria  jiatulana  of  De  Fonbressin 
and  Michelotti,  given  in  their  descriptions  and  illustrations  of 
the  sponges  of  the  Caribbean  Sea  (Natuurk.  Verb.  Holland. 
Maat  Wet.  te  Haarlem,  vol.  xxi.  1864) ;  the  latter  authors 
having  already,  in  their  description  and  figure  of  this  species 
{fp.  ctt.  p.  60,  pi.  10.  fig.  2),  come  to  the  same  conclusion. 

Dr.  Bowerbank,  it  is  true,  named  the  species  " Verongia" 
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after  Dr.  Yeronge,  who  nve  him  the  Bpecimen :  and  the  fibre 
is  well  characterized  by  Lens  Aldoua'a  figure  (AnnalB,  pL  13. 
fig.  7, 1.  G.],  though  much  better,  by  the  same  artist,  in 
Dr. Bowerbank's 'British  Spongiadn '  (pi.  13. fig.  266, 1864) ; 
and  so  far  the  priori^  of  "  naming  is  in  favour  of  Dr. 
Bowerbank.  Bat  when  we  find  Dr.  Bowerbank  in  the  fol- 
lowing page  identiiying  hia  "Veronaia"  in  a  fossilized  state 
with  Die  conferra-bke  glaaconite  "  in  the  green  agates,  mis- 
called in  comm^ve  jaspers, &om  India"  (wmch,  to  my  certain 
knowledge,  come  irom  geodes  in  the  decomposed  trap  of 
Westernlndia) ,  one  cannot  help  being  struck  by  the  inferiority 
of  mental  power  on  the  one  hand  and  the  sharp-sightedness 
on  the  other — much  after  the  fable  of  the  shoemaker  who  rose 
greatly  in  the  estimatioD  of  the  sculptor  when  he  pointed  out 
the  absence  of  the  shoe-string  in  his  statue,  but  sunk  lamen- 
tably in  it  afterwards  when  he  made  observations  on  the 
hi^er  art. 

go  much  for  Dr.  Bowerbank's  part  in  the  matter.  Now 
let  ns  direct  oar  attention  to  the  work  of  De  Fonbressin  and 
Michelotti  (op.  cit.),  who  collected  the  sponges  of  the  Carib- 
bean Sea  on  (h«  tpot,  and  described  six  species,  with  modest 
rcfeiencea  to  all  those  who  seemed  to  have  noticed  the  like 
before  them — eiving  to  the  whole  the  generic  name  of  "  Luf- 
faria,"  drawnmim  the  great  resemblance  of  the  homy  skeleton 
c^  these  sponges  to  the  fibrous  mass  of  a  species  of  the  cucur- 
Istacean  genus  Luffa  which  remains  after  the  skin  and  soft 
parts  have  rotted  awar,  and  which  they  also  state  to  be  used 
m  the  "  colonies  "  of  ue  West  Indies,  where  real  sponges  are 
not  at  hand.  Farther,  we  find  that,  recognizing  the  whole 
bearing  of  the  family  generally  towards  the  rest  of  the  Spon- 
giadje,  elementarily  (that  is  in  the  structure  of  the  fibre)  as 
well  as  en  nuu^e,  they  finally  placed  the  genua  in  the  third 
tribe  of  their  second  family  of  sponges,  under  the  designation 
of  "  ^ongia  homogaue." 

Is  it  extraordinary,  then,  after  contrasting  thus  the  valae  of 
the  contributions  to  our  knowledge  of  this  genns,  respectively 
sained  by  Dr.  Bowerbank  and  the  authors  last  mentioned,  that 
we  shoiud  find  Schmidt  (Atlantisch.  Spongienfauna,  p.  30) 
ignore  the  form^  altogether,  and  accept  the  name  oi  "  Luf- 
p*na"  given  to  this  genus  by  De  Fonbressin  and  Michelotti  ? 
nor  restmg  here,  but  also  synonymizing  Dr.  Bowerbank's 
Verongia  eedandica,  not  with  huffaria  (that  is.  Dr.  Veronge's 
We«t-In^an  spouse  above  quoted),  but  with  hie  (Schmidt's) 
Cacotpongia,  which  has  a  totally  diJCTerent  fibre,  the  cavity  of 
which,  instead  of  being  simple,  is  chai^ged  more  or  less  with 
foreign  objects,  i.  e.  grains  of  sand  and  rragments  of  spicules. 
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I  might  here  &Ai  too,  as  regards  sponges  hitherto  considered 
to  have  a  skeleton  possessed  of  simple,  solid  fibre  oni^  (that  is, 
without  core  of  an^  kind),  that  I  very  much  doubt  if  diere  be 
manv  such,  since,  m  the  softest  officinal  sponge,  to  say  nothing 
of  tne  coaraer  kind,  it  is  hardly  possible  to  pinch  ont  the 
minnte  portion  which  is  required  for  microscopic  examiiuttion 
withont  finding  in  it  a  fiuunent  also  possessed  of  an  axis 
containing  fragments  of  Bpicnles  and-  grains  of  sand.  It  ia 
tnie  that  the  solid  fibre  is  greatly  in  excess  of  this,  and  that 
the  softest  sponges  have  most  of  it ;  but  this  does  not 
release  ns  from  the  necessity  of  grouping  these  sponges  among 
the  Hirciniadie,  wherein  the  character  of  the  fibre  is 


an  axis  formed  more  or  less  of  the  Iragments  of  spicules,  minute 
grains  of  sand,  and  other  foreign  objects  of  the  like  nature. 

While  the  AplysineB  have  as  yet  been  chiefiy  found  in  and 
about  the  Mediterranean  Sea,  the  Lujarue  nppear  to  have  come 
almost  exclusively  from  the  West  Indies  and  their  neig^h- 
houring  seas. 

In  Dr.  Schmidt's  work  on  the  Sponges  of  the  Adriatic 
Sea,  to  which  I  have  already  referred,  based  on  the  exami- 
nation of  specimens  which  he  himself  dredged  op,  described 
with  the  power  of  a  professor  of  zoology,  and  illustrated  with 
great  ability  by  skiUul  naturalists,  two  species  of  Aplyaince 
are  mentioned,  viz.  A.  aSrophoba,  which  is  Nardo's  name  and 
form,  and  A.  camoaa,  which  is  Dr.  Schmidt's  new  species. 
Good  specimens  of  the  former  were  sent  to  the  British  Moseam 
by  Dr.  Schmidt,  where  they  now  represent  the  type  specimen 
of  this  species:  and  the  same  species  would  appear  to  exist  in 
the  Grnli  of  Florida  (Atlantisch.  Spongienfanna,  p.  30,  pL  3. 
fig.  16) ;  while  De  Fonbressin  and  Michelotti,  as  before  sti^ed, 
give  six  species  of  Lu^rta  {op.  et  loc.  cit.),  of  vhidi  there 
IS  also  an  abundance  of  very  nne  specimens  io  the  British 
Musenm. 

It  is,  however,  with  the  former  genus,  and  not  with  the 
latter,  mat  we  are  here  chiefiy  concerned,  as  we  have  to  add 
a  new  locally  to  A.  camosa  and  a  new  species  to  the  genus, 
from  specimens  dredged  up  by  W.  Saville  Kent,  Esq.,  of  the 
British  Museum,  in  Vigo  Bay,  while  on  board  the  yacht 
'  Noma,'  in  1870,  lud  now  handed  over  with  the  rest  of  his 
valuable  collection  to  the  British  Masenm. 

To  Mr.  Kent,  therefore,  we  are  indebted  for  the  new  spe- 
cies of  Aplysina  which  I  am  about  -to  describe  under  tlie 
designation  of  " corTieosteUata"  on  account  of  the  skeleton 
chiefiy  consisting  of  homy  stellates ;  and  the  specimens  have 
been  so  successtuUy  preserved  in  spirit,  that  I  shall  not  only 
be  abks  to  describe  me  ova  with  whidi  they  happen  to  be 
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chuged,  bat  also  the  spongozoa  which  now  and  then  appear  in 
groups  with  poitiona  of  the  sponge  placed  under  the  microscope 
for  examination  (as  may  be  seen  by  reference  to  PL  Vll. 
fig.  13],  p(»nting  out  the  interesting  fact  that  the  kerataceooa 
sponges  possess  the  same  kind  of  spongozoon  as  the  rest 

ApfyatTta  corneostellata,  n.  sp.     Fl.  YII.  fig.  1. 

Sessile,  spreading,  massire,  rising  into  short  lobes  tenmnated 

hr  mammilonn  conical  extremities,  each  bearing  a  large  vent 

(fig.  1,  ft  i;  2,  A).  ■    Colonr  pinkish  violet  or  flesh-colottr. 


Surface  smooth,  minutely  acoleated,  each  acnleation  (fig.  2,  a) 
terminated  by  the  projection  of  a  single  homy  hur-like  nla- 
iiiait(fig.3,a].  Internal stroctoie cancellons,  fieshy, permeated 


by  brancheid  Bystems  of  excretory  canals,  which  finally  end 
in  ihe  large  vents  at  the  summits  of  the  mammiform  eminences 


eiy ;  the  whole  supported  on  a  homy  skeleton  com- 
posed of  ^-6-r&yed  stelliform  stractures  (fig.  4,  c  c  c  c  c).  one 
inn  of  which,  when  near  the  snrface,  projects  throngn  an 
Muleation  (fig.  3,  ae),  and  the  rest,  where  they  are  in  contact 
irith  the  rays  of  neighbonring  stellatea,  united  to  the  latter  by 
B  thin  expansion  of  transparent  homy  matter  (fig.  4,  ddd), 
which  thns,  altogether,  forms  a  continuoas  skeleton  Bnpported 
on  a  few  stem-like  filaments  at  the  base,  which  are  nnited  to 
the  object  on  which  the  sponge  may  be  growing  (fig.  4,  bbb). 
Homy  filament  hollow,  the  core  consisting  of  fine  granular 
matter  onfy,  with  here  and  there  parabolical  wave-like  lines, 
whose  convexities  are  directed  towards  the  end  of  the  filament 
(figs.  5  &  6) ;  diameter  of  the  core  moch  exceeding  the  thick- 
aess  (^  the  homy  tnbe  (fie.  7). 

Dermal  stractnre  consisting  of  a  Uiin  transparent  layer  of 
■arcode  (fig.  3,  c;  9,  a  a),  in  which  the  pores  may  be  observed 
by  the  aid  of  a  microscope  to  be  situated  in  variable  plnrality 
over  the  interstices  of  a  snbiacent  network  (fig.  8,  o,  b:  9.  c) 
composed  of  elongated  fusiform  granuliferous  cells  adhenng 
tf^^er  in  a  cord-like  form  (fig.  10,  b) ,  which  contrasts  strongly 
with  the  globular  form  of  the  granuliferous  ceil  in  the  overlymg 
dermal  sarcode  (fig.  11) ;  both  structures  covering  the  wnole 
of  the  sponge  up  to  the  brink  of  the  vents,  and  by  their  transpa- 
rency exposing  the  cavities  of  the  cancellona  stmcture  beneath, 
whose  dark  round  cavities  thus  appear  like  bo  many  minor 
vats  opening  upon  the  surface  generally. 

Body  charaea  with  spherical  ova  (fig.  4,  ggg)  of  a  deeper 
colour  than  tne  rest  of  the  substance,  presenting  on  pressure 
vnder  the  microscope  a  homogeneous,  transparent,  capsular 
envelope,  within  which  is  a  more  delicate  one  mled  with  nucle- 
«ted  gnmnliferooB  cells  suspended  apparently  in  a  grumous 
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dark  brown-red  coloared  plaaniB  (fig.  13),  io  wluch  may  also 
be  observed  a  few  colourleea,  semiopaque,  albominoid  concre- 
tionary masBes,  each  of  which,  too,  seems  to  be  id  a  cell. 

The  spongozoa  may  now  and  then  be  alao  observed  in 
aggregated  groaps  with  the  roatram  and  cilinm  extended, 
together  with  two  ear-like  projection 8,  one  on  each  aide  of  the 
cilinm,  indicative  of  the  remains  of  the  "  collar  "  (fig.  12). 

Size  of  specimen  varjing  with  that  over  which  tae  sponge 
may  be  growing,  the  one  figured  about  1  inch  long  by  hiuf 
an  inch  thick ;  homy  stellates  abont  l-15th,  ova  about  l-120th, 
and  Bpongozoon  about  l-3000th  of  an  inch  in  diameter  re- 


ffab.  Marine,  growing  oyer  the  shells  of  living  mussels 
(Modiola  aU)icoata  ?]  and  on  the  emplr  shells  of  SoUn, 

hoc.  Cies  Islands,  Vigo  Bay  (W.  S.  Kent,  Esg.)- 

Oha,  The  chief  distiagniehmg  character  of  this  epecies  is 
the  steUate  form  asBumed  by  the  filaments  of  the  homy 
skeleton.  It  also  dififers  from  the  specimen  of  A.  camosa 
dredged  up  by  Mr.  Kent  in  the  same  tocali^  in  the  following 
particulars.  A.  canosa  is  more  fleshy,  solid,  and  smooth,  has 
no  part  of  the  homy  skeleton  projecting  through  the  acnieations 
or  any  other  part  of  the  surface ;  no  appearance  of  holes  ot 
small  vents  on  the  sorface,  irom  the  dermal  sarcode  being  too 
thick  and  opaque  to  allow  the  cavities  of  the  cancellona  or 
areolated  stmcture  beneath  to  be  seen  through  it ;  and,  for  the 
same  reason,  here  and  there,  where  the  surface  is  reticulated, 
the  reticulations  are  more  like  superficial  rugss ;  the  mammi- 
form projections  are  flattened,  and  the  vents  sunk  in  the  centre 
instead  of  being  at  the  end  of  conical  eminences  as  in  .^.  cor- 
neoBteUata.  In  short,  altogether  A.  camaaa  is  a  coarser  form 
with  a  dark  violet  colour  uid  opaque  appearance. 

I  have  not  seen  a  portion  of  Lu^tria  that  has  been  presermi 
in  the  wet  state ;  out  we  leam  from  De  Fonbreasin  and 
Michelotti  (p.  58,  op.  cU.)  that  they  are  all  black,  brown,  or 
yellow — and  when  dry  o^  black,  which  is  the  case  with  those 
in  the  British  Museum  on  which  the  sarcode  still  remains. 
The  sarcode  is  black,  or,  rather,  blue-black  now,  more  like  the 
colour  of  ink,  and  toe  coloiu  of  the  homy  fibre  more  or  less 
brown  or  yellow.  When  the  latter  is  transparent  and  held 
between  the  eye  and  the  light,  it  presents  an  amber-like  ap- 
pearance with  a  whitish  core  in  the  interior,  round  like  the 
fibre,  but  very  much  less  in  diameter  than  the  thickness  even 
of  the  wall  of  the  fibre. 

The  opposite  of  tiie  latter  is  the  case  with  the  Aplynna 
(see  fig.  7);  and  herein,  t(^;ether  with  their  sessile  spreading 
growth   and  comparatively  diminutive  size,   th^    contrast 
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greatly  with  the  compantively  gigantic  tabalar  forms  of  Luf- 
fana  (whence  the  original  designation  of  "finhdaria  "),  which, 
as  yet,  have  only  been  found  in  the  seas  between  the  two 
Amencaa. 

I  have  stated  that  the  network  (figs.  3  &  8]  subjacent  to  the 
dermal  sarcode  in  A ,  comeoatdlata  is  composed  of  elongated 
fosifonn  grannliferona  cells  aggregated  together  in  a  coid- 
like  fonn  (fig.  10,  i) ;  bot  this  assertion,  so  far  as  the  indi- 
Tidnali^  of  the  cells  is  concerned,  rests  on  the  conjecture  that 
each  elongated  group  of  granules  represents  a  distinct  sponge- 
cell.  Whether,  however,  the  cord-like  form  is  produced  by 
the  mere  contact  of  these  cells,  or  they  are  thus  united  by  an 
intervening  aarcode,  I  know  of  no  means  to  determine. 
Certain  it  is  that,  if  th^  possess  the  same  polymorphic  power 
18  the  soft  parts  of  the  sponge  generally,  this  network  must 
afford  eonsiclerable  support  to  the  whole  structure,  and  thus 
also  yield  to  that  of  the  dermal  sarcode  about  it,  whose  poly- 
motphic  power  we  know  to  be  such  in  SpongtUa  that  it  can 
extemporize  and  close  pores  in  its  substance  wherever  and 
vhenever  requisite. 

The  ova.  so  far  as  my  examination  extended  (and  I  examined 
nuiiy) ,  did  not  appear  to  have  gone  beyond  cell-multiplication ; 
that  is  to  say,  none  presented  rudiments  of  the  horny  structore 
Uke  unto  the  development  of  spicules  in  the  ova  of  the  spicu- 
UfeTous  sponges  at  thte  perioo.  What  the  colourless  albu- 
minoid concretions  may  be  which  I  have  not  figured  I  am  not 
able  even  to  conjecture. 

•  The  spongozoa  presented  nothing  further  than  the  passive 
fomi  above  described. 

Sudden  death,  by  immersion  in  a  preservative  fluid  daring 
active  life,  would  seem  more  calculated  to  cause  many  poly- 
morahic  parts  of  the  sponge  to  retun  their  active  forms  than 
gradual  death.  At  the  same  time  it  cannot  he  ignored  that 
the  pores  in  the  dermal  sarcode,  which  is  as  polymorphic  as 
uy  other  part  of  the  sponge,  do  appear  to  be  retained  under 
any  circumstances,  as  if,  instead  of  being  merely  extempo- 
nuieous,  they  had  been  eatabliahed  holes  endowed  with  a 
sphinctral  power  of  contraction  or  dilatation  as  required. 

As  regards  increase  of  the  homy  element  of  the  skeletoa 
during  the  general  growth  of  the  sponge,  a  cell  was  often 
observed  to  be  fixed  to  the  side  of  a  ray  of  one  of  the  stellatea 
by  a  transparent  film  of  a  homy  nature,  apparently  extended 
over  it  from  the  surface  of  the  ray  itself  (fig.  4,  e ;  5,  c).  Id 
some  instances  this  cell  was  observed  to  have  ondeigone  in- 
crease in  size,  elongation,  and  the  addition  of  concentnc  homy 
layers  to  its  circumference  (fig.  5,  d)  \  while  in  others  it  was 
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obeemd  to  have  put  oat  Beveral  points  or  bads,  bb  if  about  to 
grow  into  a  stellate  [e). 

On  tbe  other  hand,  a  ray  was  sometimes  observed  to  present 
ayoimgbranch(fig.6,c)  whose  medollaiy  or  central  cavity  was 
in  contmoation  with  tluit  of  the  raj  on  which  it  was  sitiuted. 

Occasionally  a  grain  of  sand  (fig.  4,  /)  was  seen  to  be 
attached  to  a  homy  filament  after  the  manner  of  the  cell,  and 
some  of  the  stem-like  filunents  towards  their  ba»e  of  attach- 
ment had  a  grain  or  two  of  sand  in  their  centre.  Bnt  these 
most  be  regarded  as  accidental  occorrencee ;  for  the  stmctoie 
gmerally  is  not  only  devoid  of  projper  spicnles  (that  is,  of 
spicalee  formed  by  the  sponge  itself),  bat  the  cavity  of  the 
homy  fibre  is  eqoallv  devoid  of  grains  of  sand,  iragmenta 
of  spicules,  or  anv  other  of  the  minute  objects  which  are  so 
characteristic  of  tnat  in  the  Hirciniadee. 

The  Bubdermal  network,  appears  to  be  common  to  moat  of 
the  kerataceous  spongeu,  attaching  to  itself  through  the  dermal 
sarcode,  in  some  of  me  Hirdnice,  a  number  of  minute  objects, 
so  as  to  present  a  white  lacewoik  between  the  aculeations, 
which  is  visible  to  the  naked  eye,  and  which,  when  mounted 
in  Canada  balsam  and  viewed  with  a  microscope,  resolves 
itself  into  an  infinite  variety  of  entire  spicules,  both  siliceoos 
and  calcareous,  together  with  fragments  of  the  same  and  grains 
of  sand — altogether  forming  a  most  inviting,  instmcdve,  and 
interesting  study  to  the  spongologist  •  This  lacework  is  par- 
tictilarly  well  developed  in  many  of  the  great  HirdnicB  at  the 
Bridab  Museum  which  have  been  collected  from  the  West- 
Indian  seas  and  the  coast  of  Southem  Aostralia,  as  well  as  in 
the  little  specimen  of  H.  variabitu  from  the  Adriatic  Sea, 
presented  by  Dr.  Schmidt.  In  some  of  the  kerataceous  sponges 
the  network  is  horay,  in  the  spicaliferoas  sponges  spicuJi- 
ferouB  j  in  short,  more  or  less  modified  in  alt,  it  supports  the 
dermal  ssrcode,  m  which  the  pores,  in  variable  plurality,  find 
themselves  conveniently  placed  opposite  the  interstices.  Thus 
the  two  combined  form  the  pore-structure,  which  ia  often  as 
beanti&l  as  it  is  characteristic  of  the  species. 

I  would  also  here  add,  with  reference  to  the  parasites  of 
sponges,  that  on  one  of  the  specimens  of  Aplysina  comeo- 
striata  are  a  number  of  minute  isolated  Ascidians  attached  to 
the  dermal  aarcode,  which,  trom  their  dark  red  coloor,  looking 
like  BO  many  blood-red  pomts,  appear  to  have  derived  this  tint 
in  some  way  from  the  colouring-matter  of  the  Aplynna  on 
which  they  were  growing,  as  there  is  a  portion  of  an  Eaperia 
in  the  same  collection,  and  dredged  up  from  the  same  loc^ity, 
on  which  there  is  an  equal  amount  of  tbe  same  species  of 
Ascidians  similarly  situated,  but  without  any  colour  at  all,  or. 
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at  aU  cTents,  any  more  than  that  of  the  Esperia  oa  which 
they  were  growing,  which  merely  presents  the  grey  tint  of 
coloiiTleaa  sarcode.  The  graDuliferous  cells  represented  in  the 
demul  sarcode  of  fig.  9  might  also  well  Btana  for  the  appear- 
ance and  relatire  size  of  these  Ascidiana. 

EXPLANATION  OF  PLATE  VIL 
f^.  1.  Apfytma  corneotUOata^  n.  bd.  ,  nat  nte,  slowing  on  tha  iheO  of 
a  unng  mnaael  (Moduia  oBiieoda  ?) ;  cofonr  pink-violet  or  fieili- 
exAxna :  a,  ihell ;  h  h,  venta. 
Fif.  2.  The  BMDe,  one  of  the  msnunifona  eminanCM,  ma^fied,  to  ahow 
the  poaitjoD  of  the  veata  and  general  ehuicter  of  the  acnleated 
sar&ce:  (i,MyBof  honj  iteUsteaprtjecdiwbeTondtheiainmiii 
of  the  acoleabons;  A,  vent,  ahowiag  its  divimon  into  smaller  vsnta 

Rj.  8.  The  nine,  aingle  ny,  atill  more  infig"ifi'>^i  tJ»nhn»«-.iiaT»«iiTiT<n 
which  th«  dermal  sarcode  haugiua-  upon  it  tent-like  forms  tbe 
■cnlefttion ;  a  a,  ray ;  b,  centre  of  horo  j  stellate ;  c  c,  aubdermal 
leticuUted  Htructure  covered  by  the  tianspareut  dermal  saicoda. 

fig.  4.  The  same,  comeo-alellate  fibre  and  OTa,  magnified  15  diamelen : 
c,  foreign  object  on  which  the  Btem-like  filament  (b  b  b)  is 
orowing;  ceece,  comeo-stellatee ;  ddd,  thin  expansions  of 
nomj  matter  uniting  the  lara  t^i^thar ;  «,  cell  eocloaed  under 
an  erpanaioD  of  homy  matt& ;  /,  grain  of  tand  enclosed  oudar 
an  expansion  of  homy  matter;  ggg,  ora. 

f^.  5.  The  same,  portion  of  ray  of  stellate,  much  magnified :  a,  cortical  or 
homy  tube ;  b  b,  core  or  interior  presenting  panboUcal  ware-like 
lines,  with  their  convexitdea  directed  towards  the  free  extremity 
of  the  ray ;  e,  cell  enclosed  under  a  thin  ezpansioa  of  homy 
matter;  d,  the  same,  enlarged  and  elongated,  witb  the  addition 
of  concentric  horny  layers  round  the  cell,  which  now  becomes 
the  core ;  e,  tbe  same,  putting  forth  five  buds,  correapondiug 
with  the  number  of  nje  in  the  stellate.    DiagnunmBlic. 

fif.  6.  The  lunc^  extremity  of  ray,  much  magnified,  to  show  the  com- 
meocemeut  of  a  branch  whose  core  is  connected  with  that  of 
the  ray :  a,  cortical  or  homy  tube ;  b,  core ;  c,  branch ;  d,  thin 
expansion  of  homy  matter  covering  the  branch. 

f!ff.  7.  The  same,  piece  ol  homy  fibre,  still  more  but  proportionately 
magnified,  to  show  the  relative  thicknesses  of  the  core  and  eoi>- 
tical  tube,  also  that  the  latter  is  formed  of  layers  :  o^  cortical 
tube;  A,  core. 

-^.8.  The  same,  portionofthedermat surface,  magnified,  showing: — a, 
the  subdermal  reticular  structure ;  i,  the  interstices  in  which  the 
pores  are  atuated. 

fig.  8.  The  same,  a  nngle  interstice,  much  magnified,  and  partly  covered 
by  the  dermal  sarcode  in  which  the  pores  are  seen  and  ntnated : 
a  a,  dermal  sarcode,  appstenUy  liommeneous,  chafed  more  or 
less  with  globular  granuliferous  cells,  also  bearing  (b6)  the 
pores;  e,interstioeor  mesh  of  the  subdennalreticulated  structure 
or  network. 

>V- 10.  The  same,  portion  of  the  subdermal  reticulated  structure,  greatly 
magnified,  to  show  that  it  is  composed  of  elongated  fusiform 

rnuUferous  cells  united  into  the  form  of  a  cord  :  a  a,  cord ; 
,  elongated  groups  of  graniilse  representing  elongated  fusi- 
brm  sponge-cells. 
Ann.  A  Moff.N.ffitt.  Ser.4.  Fb?.x.  9 
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Hg.  1 1.  The  «Mne,  fbnn  of  the  (tlobulBr  grannlifeTons  cell*  of  the  donul 

HUOode,  to  contrail  with  the  elongslad  forms  in  fig.  10. 
Fig.Vi.  Thaume, three  apoDgoioa, much  niK^nified, each ftbont l-3000tb 

inch  in  diameter. 
tig.  13.  The  Mme,  oTiun  much  magnified,  showing : — a,  capmile ;  h,  ovi- 

cell  filled  with  nucleated  gnnulifeioDa  cellulea  aiupmded  in  • 

dark  red  grumous  matter. 


XIV. — Deacriptiona  of  two  new  Spongtajrom  the  Philippine 
Islands.     By  H.  J.  Cabter,  F.R.S.  &c 

The  two  following  Spongee,  obtained  at  Cebn,  one  of  the 
Philippine  Islands,  07  Dr.  A.  B.  Merer,  and  now  the  properly  of 
the  Bntish  Museum,  are  herewith  described  at  the  request  of 
Dr.  J.  E.  Gray,  pending  their  further  description  and  future 
illustration  elsewhere. 

1.  Meyerina  (nov.  gen.)  daviformis,  Gray. 
Specijic  character. — Sarco-spiculous.  General  form  long, 
conical,  cucnmber-Iike,  slightly  bent  upon  itself.  Colour  now 
(that  IB  in  its  dried  state)  light  sponge-yellow.  Cylindrical 
at  the  base,  where  the  yellow  colour  ceases,  and  the  structure 
is  exteodea  by  bundles  of  long,  colourless,  glassy  spicules, 
which  were  continued  downwards  for  several  inches  into  the 
sandy  mud  in  which  the  sponge  grew,  while  they  pass  upwards 
in  an  oblique  network,  longitudinally,  to  the  middle  of  the 
bodv,  whence  tliey  are  continued  on,  by  repetition,  to  terminate 
at  the  apex  in  short  naked  tufts  round  the  cloacal  orifice  of 
the  sponge,  like  those  at  the  root,  to  which  they  thus  bear  a 
miniature  resemblance.  Surface  even  towards  the  base,  be- 
coming angular  in  the  middle  third  by  the  projection  of  long 
ridges,  which,  uniting  longitudinally,  leave  lozenge-shaped 
int^vals  as  they  gradually  subside  towards  the  apex.  Vents 
chiefly  on  the  riches,  in  large  circular  network,  and  here  and 
there  in  the  intervals,  which,  on  the  other  hand,  are  occupied 
by  a  small  rtctangular  network,  in  the  interstices  of  which  are 
the  pores.  Internal  structure  rigid,  reticulate,  largely  canalo- 
areolar,  especially  towards  the  sunace,  interwoven  with  the 
longitudinal  spicules  before  mentioned,  and  surrounding  a  long, 
Aisiform  cloacal  cavity,  which  commenceB  about  foor  inches 
from  the  base,  and,  increasing  gradually  in  size  to  about  the 
middle  of  the  body  of  the  sponge  (where  it  is  an  inch  in  dia- 
meter), then  diminishes  again  towards  the  apex,  where  it  ter- 
minates in  an  orifice  about  one  sixth  of  an  inch  wide ;  per- 
meated on  all  sides  by  the  canals  of  the  areolar  structure,  which 
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open  into  it.  Spicules  of  ten  kinds,  viz. : — let,  of  the  root : 
a,  long,  smooth,  large,  ends  pointed  above,  broken  off  below ; 
h,  lot^,  Bpiued,  Bmall,  ends  pointed  and  smooth  above,  anchor- 
shspcS  bdow ;  spines  tecorved,  alternate,  ceasing  jnst  before 
thqr  arriTe  at  the  lower  extremily,  which  is  two-armed, 
opposite.  2nd,oftheridge8oryent-are£e:  c, nail-like, head con- 
sutine  of  four  short  arms  extended  horizontally  and  at  or  nearly 
at  right  angles  to  each  other,  aitnated  on  a  long  vertical  shaft ; 
d,  thin,  stzught,  acerate,  fusiform-spined,  situated  in  bandies 
round  and  projecting  beyond  the  former ;  spines  directed  in- 
warda,almost  vertical  and  recurved  at  first,  becoming  afterwards 
nearly  parallel  with  the  shaft;  e,  anchor-headed  ("birotulate"), 
laiee,  with  straight  tubercled  shaft  and  eight  arms  at  eadi 
end,  equally  long,  directed  towards  the  middle  of  the  shaft  and 
uTuged  at  eqoal  distances  (somewhat  spreading)  from  each 
other  around  each  end,  veiy  numerous,  and  bespangling  the 
nu&ce  of  the  vent-arese  with  the  oatermost  head ;  j,  crucial- 
headed,  with  long  spined  shaft;  arms  of  the  head  short, 
one  or  two  binnt-spmed,  abruptly  ended,  slightly  curved 
m  opposite  directions  (i.  e.  slightly  sigmoid) ;  shaft  densely 
amiea  a  little  below  the  head  with  long,  stout,  recurved  spines 
00  all  sides,  bottle-bmsh-like ;  in  great  numbers  round  the 
vents,  with  their  heads  appli«i  to  the  horizontal  arms  of  c, 
and  thdr  spined  shafts  projecting  outwards  so  as  to  form  a 
fringe  round  the  vents,  capable  of  thus  closing  them  when 
required;  g,  anchor-headed,  minute,  resembling  a  miniature 
form  of  e,  charging  the  sarcode  in  great  numbers  round  the 
anus  of  c,  and,  indeed,  everywhere;  h,  hexaradiate,  minate, 
each  arm  bearing  a  few  long  spines  towards  its  extremi^, 
the  rest  smooth ;  numerous  in  the  sarcode,  and  characteristic 
cf  the  species ;  i,  acerate,  fusiform,  minute,  bearing  four  large 
spines  opposite  and  nearly  vertical  in  the  centre,  and  a  few 
othera  sparsely  scattered  over  the  rest  of  the  abaft,  chiefly  to- 
wards the  ends,  nnmeroos  and  characteristic.  3rd,  of  the 
pore-area;  k,  like  e,  bat  with  longer  horizontal  arms  and 
shorter  verdral  sbafl;  I,  like/,  but  with  shorter  shafl;  m, 
the  same  as  e,  but  not  so  abundant  as  in  the  vent-area ;  n, 
like  g,  but  more  plentifiil  here.  Spicule  of  the  tufts  at  the 
apex  spined  towards  the  free  end,  with  the  spines  directed  out- 
vnrda.  Spicules  of  the  internal  structure  a  mixture  of  those 
■bore  described,  with  the  arms  of  the  crucial-headed  one 
greasy  extended. 

Saxb  of  specimen :  total  length  18  inches.    From  the  apex  to 

thecommencementof  the root-spicules  15 inches;  root-spicules 

3  inches  (probably  six  or  more  if  the  whole  were  present 

entire  and  extended,  instead  of  being  wrapt  np  in  a  bunch  as 

9» 
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tfiey  now  are) ;  diameter  in  the  centre  2  incliea ;  cylindrical 

rrtion  between  the  root  and  the  ridges  \\  in  diuneter  1^ 
inches  long. 

Hab.  Marine,  growing  erect  in  sandy  mud. 

Loc.  Cebu,  one  of  the  Philippine  Islands  (Dr.  A.  B.  Meyer). 

Oh$.  The  spicules  a,  c,  Cy  g  closely  resemble  similar  ones 
in  Carleria  and  the  glaas-cord  respectively;  /,  although 
common  to  Carteria  and  Hollenia,  more  closely  resembles  this 
spicule  in  the  latter ;  and  b  is  almost  identical  with  the  long 
root-spicule  of  Holtenia  and  Pheronema  Orayx'^  h  and  i  are 
pecubar  to  the  species — that  is,  not  fomid  in  either  of  the  other 
sponges  mentioned.  The  common,  long,  acerate  fosiform  sja- 
(mle  with  central  canal-cross  and  inflation  is  apparently  absent 
here,  together  with  the  rarer  spined  crucial  spicule  of  Hydo- 
nema,  aa  is  apparently  the  case  in  Holtenia ;  so  that  our  sponge 
is  a  mixture  of  Carteria,  Holtenia,  and  Pheronema,  which 
shows  that  they  are  all  three  closely  allied. 

This  is  the  most  exquisite  spong«  that  I  have  yet  examined 
as  a  whole  and  In  its  parte.  Individually  its  spicules  equal 
any  in  beauty  of  form,  and  coUectirelv  si^ass  all.  Its  ^neral 
form  has  been  shortly  described  by  Dr.  J.  E.  Gray,  unaer  the 
name  of  MeyereUa  clavijininit.  in  the  last  namber  of  the 
'  Annals '  (p.  76) ;  but  Dr.  Gray  nas  now  changed  "  Mn/erella  " 
to  " Meyertna"  having  discovered  that  the  former  has  been 
already  used  for  someuing  else. 

2,  Crateromorpka  (nov.  gen.)  Moferi,  Gray. 

Speci^charader. — Sarco-Bpicaloos.  General  form  globular, 
wide,  ovate,  truncated,  hollow,  supported  on  a  contracted  stem, 
goblet-shaped.  Colour  light  sponge-yellow  in  its  dried  state. 
Margin  of  the  brim  extemely  thin,  thickening  towards  the 
base.  Covered  externally  throughout  with  a  fine  reticular 
fitructure  of  square  meshwork,  in  the  interstices  of  which  the 
pores  are  situated.  Venta  on  the  inner  side  of  the  cup  enor- 
mously large  at  the  bottom,  becoming  smaller  towu^  the 
brim.  Internal  structure  dense,  permeated  by  inosculating 
canals,  which  respectively  open  by  the  vents  into  the  inner  side 
of  the  cup,  and  appear  beneath  the  reticular  structure  exter- 
nally. Stem  long,  round,  contracted,  compound,  fistoloos — 
that  is,  consisting  of  a  dozen  longitndinal  canals  imbedded  in 
a  felt-uke  disposition  of  the  spicules,  which  canals  open  into 
the  vents  at  the  bottom  of  the  cup  where  the  stem  joins  the 
latter  j  stem  becoming  dispersed  at  the  other  end,  where  it  disap- 
pears in  a  fibrous  mass  into  the  ssndy  mud  in  which  the  sponge 
grew.     SpicQlee  of  five  kinds : — 1st,  of  the  head :  a,  straight, 
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Aisifonn,  inflated  and  spined  at  the  ends,  also  inflated  more  or 
less  and  smooth  in  the  centre,  where  the  central  canal  has  a 
hexaradiate  cross,  opposite  to  the  enda  of  which  there  may  be 
tiFo  or  fonr  tubercles ;  this  is  the  staple  form  of  the  spicule  of 
this  n>onge;  and  by  intercrosaing  each  other  in  bundles  at 
md  about  right  aogles  they  support  the  dermal  reticular  stmc- 
tore  above :  fi,  nail-  or  cracial-headed,  scanty ;  arms  smooth, 
straight  and  pointed,  the  shaft  a  little  longer  than  the  rest — 
among  the  foregoing,  but  chiefly  visible  at  the  base  of  the 
eponge  on  the  outside  about  the  point  where  the  stem  joins  the 
cap— supporting,  together  with  a,  the  dermal  reticular  structure; 
e,  hexaradiate,  minute^  smooth,  each  arm  of  the  cross,  imm&- 
mately  after  leaving  the  centre,  separating  into  two  long,  diver- 
gent spines,  in  mvnads  throughout  the  sponge.  2na^  of  the 
pore-area :  d,  nail-  or  cmciaJ-headed,  arms  parting  at  right 
angles  from  the  centre,  more  or  less  inflated  at  the  ends,  and 
(pined  throughout;  shut  a  little  longer  than  the  rest,  also  spined 
uid  more  or  less  pointed ;  arms  of  this  spicule  spreading  out 
horizontally  to  reach  the  centres  of  the  adjoining  crosses,  and 
thns  together  forming  the  rectangular  dermal  network.  3rd,  of 
the  stem :  e,  the  same  as  a,  forming  a  felt-like  mass,  in  the 
midst  of  which  are  the  long  flstular  canals ;  f,  the  nail-head 
spicule  J,  chiefly  found  about  the  part  mentioned ;  g,  large, 
smooth,  thick  spicules  4-12tha  of  an  inch  in  length,  senate, 
inflated  at  both  ends,  fusiform  and  acerate  respectively,  dia- 
tnbuted  longitudinally  over  the  surface  of  the  stem. 

Size  of  specimen :  widest  part  of  head  3^  inches,  aperture 
2|  by  I  j  inches ;  depth  of  cup  2j  inches ;  length  of  head  out- 
side 3  j  inches  j  greatest  thickness  of  walls  14-1 2ths  of  an  inch ; 
length  of  stem  3^  inches,  diameter  of  stem  7-12ths. 

HtA.  Marine,  growing  erect  in  sandy  mud. 

Loc  Cebn,  one  of  the  Philippine  Islands(Dr.  A.  B.  Meyer), 

Oht.  This  is  entirely  a  new  genus,  although,  aa  will  here- 
after be  seen,  some  of  its  spicoies  are  almost  identical  with 
those  of  Roaseila  philippinenMa,  Gray  (to  be  described  here- 
after), which  comes  &om  the  same  locality  and  is  also  cup-like, 
but  is  fixed  to  the  bottom  by  a  nnmber  of  bundles,  or  tail- 
like eztensious  from  the  base,  of  long,  stiff  spicules,  bearing 
at  their  extremities  the  fou>anned  recurved  head  which  I 
have  already  given  ('  Annals '  for  Jone  1872,  p.  414,  pL  xxi.) 
u  an  essentiiu  character  of  this  genus. 
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XV. — On  two  new  Speciea  of  Birda. 
By  John  Gould,  F.R.S.  &c. 
About  twen^  years  ago   I  obtained   two   specimeDS  of  a 
Dicaum,  one  labelled  Manila,  the   other  Mindanao^  vhich, 
although  not  quite  certain,  I  believe  to  be  the  opposite  sexes 
of  an  nndescribed  species,  and  now  propose  to  characterize  u 

Dtcaum  retrocinctum. 

Male  (from  Manila). — Head,  neck,  back,  wing-coverts,  tail, 
sides  and  centre  of  the  throat,  and  a  brc«d  stripe  down  the 
centre  of  the  breast  steel  or  bluish  black ;  a  senucoUar  at  the 
base  of  the  neck  behind,  a  small  stripe  down  the  chin,  and  a 
broader  and  longer  stripe  down  the  centre  of  the  abdomen 
scarlet ;  onder  tail-coverte  white ;  winga  slaty  black ;  sides  <tf 
the  chest  and  the  abdomen  white,  passing  into  silvery  grey  on 
the  flanks;  bill  black,  lighter  at  the  base;  feet  apparently 
dark  brown. 

Total  length  3^  inches ;  bill  4,  wing  2,  tail  J,  tarsi  j. 

Female  (Uom  Mindanao). — Like  the  male  on  the  upper  sur- 
face, but  wanting  the  red  at  the  base  of  the  neck:  cnin  and 
throat  white ;  remainder  of  the  under  surface  grey,  fading  into 
white  on  the  abdomen,  down  the  centre  of  which  is  a  stnpe  of 
sciirlet  as  in  the  opposite  sex ;  under  tail-corerta  white. 

8ize  the  same  as  that  of  the  male. 


CfMuridncla  parviaaima,  Gould. 

Crown  of  the  head,  all  the  upper  surface,  including  the 
wing-coverts  and  tail,  olivaceous  Drown ;  wings  rufous,  their 
inner  webs  brown  \  over  each  eye  a  narrow  line  of  buff:  chin 
pale  bu^,  with  a  very  faint  stnpe  of  brown  down  each  fea- 
ther ;  all  the  under  surface  rich  buff  or  fawn-colour ;  bill  ligit 
horny,  darker  above ;  legs  and  feet  pale  fleshy  brown. 

Total  length  6i  inches ;  bill  g,  wing  Sj,  tail  2i,  tarsi  H- 

Hab.  Bockingham  Bay,  £astem  Australia. 

Remark.  This  bird  is  by  far  the  smallest  species  of  the 
genus  I  have  yet  seen,  as  is  implied  in  the  name  I  have 
applied  to  it,  in  contrametinction  to  C  parvula.  In  coIott  it 
dilKra  from  the  latter  in  the  buff  mark  over  the  eye,  in  the 
rufous  colouring  of  the  wings,  and  especially  in  the  nch  rufous 
tint  of  the  under  surface,  which  is  even  deeper  in  hue  than  the 
same  part  in  C.  rufgnater ;  the  three  species  are,  in  fact,  nearly 
allied. 
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XVI. — LUt  of  Eckinodermg  collected  by  Kolaert  M'Andrew, 
Esq.,F.R.S.,  tn  the  Oulf  of  Sties  in  the  Bed  Sea.  By  Dr. 
J.E.  Gray,  F.R.S.&c* 

Satiqny,  who  accompanied  the  French  Expedition  to  Egypt, 
drew  and  engraved  in  the  most  beautiful  and  elaborate  style 
the  Echinoderms  that  were  collected  daring  that  Expedition. 

They  form  part  of  the  pktes  of  the  ma^ficent  imperial 
but  most  neeless  work  that  ia  uaoally  called  the  great  work 
on  Egypt.  This  work,  though  pabliehed  at  the  commencement 
of  the  present  century,  is  hardly  known  to  sciendBc  zoologistB, 
ud  ia  rarely  to  be  seen  out  of  the  great  public  libraries.  So 
much  is  this  the  case,  that  on  my  showing  the  details  of  a 
Bpeciee  figured  in  it  to  a  well-known  Scandinavian  zoologist 
he  inquired  what  work  it  was,  he  had  never  seen  or  even  heard 
of  its  existence. 

There  are  many  species  figmred  in  the  zoological  portion  of 
It  that  are  as  yet  unknown  and  unnamed  j  and  many  of  the 
micToseopic  peculiarities  of  the  species  that  are  there  figured 
ue  being  every  now  and  then  produced  as  modem  discoveries ; 
ind  there  are  yet  others  still  to  be  described  aa  new. 

It  ia  truly  a  "work  of  luxury"  and  not  for  scientific 
Dtihtv,  though  it  contains,  aa  I  have  observed,  most  accurate 
details  whicn  were  far  in  advance  of  the  scientific  knowledge 
of  the  period,  and  in  some  respects  of  the  present  time  t ;  but 
the  great  expense  of  the  work  and  its  immense  size  have 
tendered  it  almost  a  closed  book  to  scientific  men. 

Unfortunately  M.  Savigny  became  blind  before  he  was  able 
to  complete  the  descriptions  of  the  animals  and  refer  to  the 
details  on  the  plates  of  the  Echinoderms ;  indeed  he  only  pub- 
lished the  deacriptiona  of  the  Annelides  and  the  Ascidia. 

Professor  Victor  Audouin  published  an  "  Explication  aom- 
maire  dea  planches  des  Echinodermes  "  and  other  divisious  of 
the  Miimal  kingdom  that  had  been  drawn  and  engraved  undei 
Savigny'a  directions. 

Unfortnnately  he  does  not  seem  to  have  had  at  his  disposal 
the  original  specimeua  figured  for  sheet  1 ;  and  he  obs^ves, 
"  En  comparant  les  figures  1 ,  2,  et  3  aux  espfeces  repr^sent^ 


ta  prepared  and  written  soon  Kft«r  Mr.  AI'AiidraVi 
ntan ;  but  being  left  on  mr  wiiting-tAble  dnriitg  my  temporary  illneM, 
it  WM  caicfiillj  put  away  bj  my  attendant,  along  with  a  quantity  of 
HWDDBcripta  on  Bale  (where  it  waa  not  looked  for),  and  waa  om;  acciden- 
l«ll;  foond  a  few  weeks  am. — J.  £,  Q. 

t  This  it  particularly  tne  case  with  the  Sponges,  the  texture  of  the 
nan  and  the  a]»cuW  of  e«ch  speciea  ae  seen  under  the  microacope  being 
eihibited  in  detail. 
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par  MUller  on  teur  tronve  plnBieuis  fois  dee  ressemblsnceK 
avec  r  Ophiura^a^lis  et  1'  Ophiura  tricolor  de  M.  de  Lamarck, 
maU  il  aeroit  difScile  de  dormer  une  d^tennination  poaitiTe 
(p.  206). 

Now  that  specimeua  have  been  obtained  from  the  B«d  Set 
and  the  coast  of  Sjria,  it  is  found  that  many  of  the  Bpecies 
represented  br  Savigny  are  different  from  those  to  which  An- 
donin  referred  them ;  but  as  yet  I  have  not  been  able  to  com- 
pare the  species  of  that  family  with  the  published  work  on 
them  as  caxefally  as  I  could  have  wished:  and  it  is  better 
they  should  remain  until  Dr.  Percev^  Wright,  who  has 
nnaertaken  tQ  make  an  examination  of  the  fichinoderms  io 
the  Museum,  with  some  other  naturalists  who  have  paid  spetual 
attention  to  this  group  of  animals,  have  examined  and  com- 
pared them. 

I  here  give  a  list  of  the  plates  and  the  ezplanationa  as  fiv 
as  they  are  referred  to: — 

Satrigny,  Echinodermee  de  PEgt/pte, 

Tab.  1.  figs.  1,  2.  Comatolea.     UultiradiaU,  Aud.  lOS.     Comtkteli 
Havignii,  J^,  MiUUr, 

fig.  3.   Ophiura    echinata,   Avd.    106.      Oi^uoleiOB  dnbia, 
MUlUr  ^  TroaOul. 
Tab.  2.  fig.  1.  Ophiurea.     0.  fragilis,  Avd.  106. 

fig.  2.  .     0.  fragilis,  Avd.  106. 

fig.  3.  .     0.  tricolor,  AwL  106. 

fig.  4.  ,     0.8qnamata,^u(2. 107.     Ophiolepia  Savignii. 

Tab.  8.  A^terias  Savignii,  Avd.     Luidia  SavigniL     B.U. 
Tab.  4.  fig.  1.  Asterias  aurantiaca,  Aud.  lOS.     ABtropeoten, 

fig.  2.  A.  calcar.^wf.  108.     Asterisciu  peDtagoniu. 

fig.  3.  A,  Hepoeita,  Avd.  108.     Rhopia  sepoaita.     SM.. 
Tab.  6.  flgB.  1,  2.  A,  mamiUata,  Avd.  109.     PeDtaceroa  "'fTnill<'*''- 
Tab.  6.  OurBliu.    Cidarites  Bavignii,  Avd.  110. 
Tab.  7.  fig.  1.  .    C.  baculosa,  Aud.  110. 

fig.  2.  .     Echiuus  p^dus,  Avd.  110. 

fig.  3.  .     8oat«l]a  bifiua,  Avd.  110.     B.H. 

fig.  4.  — — .     Spatangos  crax-Andre«B,  Aud  111. 

fig.  6,  6.  .  8.  canalifenis,  Aud.  111. 

Tab.  8.  figs.  1-5.  Holothnrea,  sp. 

I  have  made  a  list  of  all  the  species  which  I  have  found 
recorded  as  inhabiting  the  Red  Sea,  and  marked  those  that 
have  been  collected  by  Mr.  M' Andrew,  and  those  that  are  in 
the  British  Museum  from  other  sources. 

I  have  added  a  few  notes  formed  on  the  examination  of 
Mr.  M' Andrew's  specimens. 
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Fam.  Comstnlidn. 
amtMidm  et  OmiUMlimu,  Dnjud.  ft  Hnpd,  pp.  186, 191. 


Conatuh  Saviffnii,  J.  Muller;  Dajaid.  &  Hnp^,  p.  203. 

EdUHodtrme,  Ssviffnj,  ^}^^  t  1. 

Camatula  iHN&trMfiifii,  Aiid.  £xpL  pL 

adtemga,  Biaim.  Man,  d'Actdn.  p.  349, 1 2a 

Arms  twice  or  three  times  forked  at  the  base,  wi&  more 
tlian  twenty  secondary  or  tertiary  arms. 
ZTod.  Red  Sea ;  Gulf  of  Suez  (M' Andrew).     B.H. 

Fam.  OphinrUn,  Qray,  Syn.  B.  M.  1840,  p.  63. 
Oflmiritia,  Dnjard.  ft  Hap«,  p.  219; 

Ophiol^ns  dubia,  Muller  &  Troschd,  p.  94 ;  Dnjard.  &  Hnp^, 
p.  240. 
Opkiura,  SftTignj,  lE^te,  t  1.  f.  3. 

Eab.  Bed  Sea. 

Op^ol^na   Savignyi,  Muller  &  Troschel,  p.  95 ;  Dnjard.  & 
Hnp^,  p.  240. 
OpUira,  SATigDT,  flgrpte,  t  2.  £  4, 6. 
tpiamata,  Aud.  EspL  p.  107. 

Bab.  Bed  Sea;  Chilf  of  Snez  (M< Andrew).     B.M. 

OpKic^epia  anmdoga,  Muller  &  Tnwch.  p.  89,  t.  8.  f.  4 ;  Du- 
jaid.  &  Hap^,  p.  236. 
Ofliiira  tatmiloaa,  Blunv.  Mui.  d'Actin.  t  44  (not  Lamli.). 
Eah.  Bed  Sea. 

Ophiolepi9  cincta,  Milller  &  Trosch.  p.  90 ;  Dujard.  &  Hup£, 
p.  237. 

fiod.  BedSea. 
Ophiura  brachytira. 

Body  smooth,  without  shield  or  spines,  white-lined;  arms 
abort,  thick,  tapering ;  Uteral  spines  elongate. 

Bab.  Gulf  of  Suez  (M' Andrew).     B.M.  no.  2. 

Not  in  Savigny :  aims  much  shorter  than  any  there  figured. 
Opiwro ?    (Not  in  good  state.) 

IKsk  with  small  spicules ;   lateral  spines  short,  thick,  not 
Uiger  than  diameter  of  anna. 

£b&.  Golf  of  Snez  (M' Andrew).     B.M. 

Not  figored  in  Savigny's  '  Egypte.' 
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Fam.  Aftorida. 
Atteridet,  D.  ft  H.  p.  307, 186S. 

Skopia  aepofita,  Gray. 
AtUrm  i^otOa,  Rati.  Vehwak.  Akad.  iv.  p.  337;  And.,  Hiillar  ud 

TroBchel. 
Cribdia  uvotita,  Dujard.  Se  Bup^  p.  SM. 
Aderitu,  Sangnj,  tchinod.  E^pt«,  t.  4.  f .  3. 
B6b.  Red  3ea ;  Golf  of  Suez  (U' Andrew).     B.M. 

Ltackia  lypus,  Gray,  Aan.  i&  Mag.  N.  H. 
Ailariai  Itnigala,  linn. 
QpAufuutermAbru,  MiilloT  ft  Tioechel,  p.  30, 1 2.  f.  2 ;  Dujud.  k  Hap<, 

p.  860. 
Sii.  Red  Sea ;  Gulf  of  Suez  (M' Andrew).     B.M. 

Oomophia  cegyptiaca,  Gi&y,  Ann.  &  Mag.  N.  H.  1840,  vi. 
p.  286 ;  Bee  Martens,  Wiegm.  Arch.  1866,  p.  €2. 
Hah.  Red  Sea.    B.M. 
Aateriscus  pentagomts,  Dujard.  &  Hnp^,  p.  378 ;  Seba,  t.  5. 
f.  19  {cop.  E.  M.  t.  100.  f.  3?) 
Aitenaa  Miear,  Aud. ;  BaTigny,  Echinod.  Egjpte,  L  4.  f.  3. 
Hab.  Red  Sea;  Gulf  of  Suez  (M'Andrew).     B.M. 

Aateriiui  Burtonii,  Gray,  Ann.  &  Mag.  N.  H.  1840,  vi.  p.  289. 
Aiteritetu  vtrmiailaiut,  Muller  Sc  Tioschel. 
Atttrina  gihbota,  M»>^Jn«^  Wiegm.  Aich.  1B66,  p.  72. 

Hah.  Red  Sea  (J.  Burton).     B.M. 
PenkuxroB ?,  Savigny,  Echinod.  Egypte,  t.  5.  figa.  1, 2. 


Oreailtr  mamiBatm,  Mullet  k  TroKhel,  Synt  Ajt  p.  48 ;  Dnilid.  ft 
Hup«,  Echinod.  p.  383. 

Back  reticulated ;  margin  apinose. 

Var.  Reticulation  of  me  back  more  obscure,  more  closely 
covered  with  granulations ;  the  margin  not  spinose. 

Eab.  Red  Sea  (Savigny);  Gulfof  Suez  (M'Andrew).   B.M. 

?Pentacero8  tuberculatus, 

Oreader  ta&mnilatw,  Mtiller  ft  Troschel,  StbL  Art.  p.  46:  Dujaid.  ft 
Hup^  Eahin.  p.  381. 

Hab.  Red  Sea ;  Gulf  of  Suez  (M'Andrew).     B.M. 

Goniaster  Seba,  Gray,  Ann.  &  Mag.  N.  H.  vi.  p,  28. 
Oonioductu  Sebtx,  Muller  ft  Troadiel,  Svst.  Ast.  p.  68 ;  Dmaid.  ft  Hnp<, 
Echiu.  p.  402 ;  SeU,  ThesBur.  t  6.  f.  7,  8. 
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AttrtipeetmpofyaamAua,  Moller  &  Troschel,  Syst  A^ter,  p.  69, 
t.  5.  f.  3;  Dttjard.  &  Huptf,  Echin.  p.  417. 
fiiJ.  Gulf  of  Sues  (M' Andrew).     B.M. 

Attropecten  Sempn'cAii'  Muller  &  TroBch.  Syst.  Aster,  p.  71 ; 
Ihijard.  &  Hup^,  Echin.  p.  419. 
Eah.  Eed  Sea  (Burton);  Gulf  of  Suez  (M'Andrew).     B.M. 

Genus  LuiDU,  Forbes. 
Saniemnaa,  Hiiller  &  Troachel, 

Luidia  SatrigniijGTKv,  Ann.  &  Mag.  N.  H.  1840,  Ti.  p.  183 ; 
MUlIer  &  Troschel,  Syst.  Ast  p.  77,  1842 ;  Savigny, 
Echin.  Egypte,  t.  3.  f.  1 ;  Hap^,  p.  432. 
AMtria»  Savigtni,  Aud.  Exp], 
flbJ.  Red  Sea;  Gulf  of  Suez  (M' Andrew).     B.M. 

Fam.  Cidftiida,  Gray. 
ddanda,  Diyard.  ft  Hup«,  p.  468. 

Cidarubaeulosa,laaik.  A.a.V.;  And.  Ill ;  Savigny,  Echin. 
Egypte,  t.  7.  f.  1 ;  Michelin,  Mag.  Zool.  1845,  p.  18  t.  4. 
f.  1-8 ;  Dnjard.  &  Hnp^,  p.  471 ;  Martens,  Wiegm.  Arch. 
1866,  p.  141. 
Eab.  Ked  Sea;  Gulf  of  Suez  (M' Andrew).    B.M. 

The  spines  vary  in  form  according  to  the  age  of  the  speci- 
mens. In  the  young  the  spines  are  elongate,  slender,  fosi- 
form,  with  the  distal  end  attenuated  to  a  more  or  lees  aGut« 
tip.  and  the  spines  are  twice  or  sometimes  even  more  than 
twice  the  length  of  the  diameter  of  its  body. 

In  the  older  specimens  the  spines  are  nearly  cylindrical, 
scarcely  attenuated  at  the  end,  which  is  often  truncated ;  they 
are  rarely  longer  than  the  diameter  of  the  body :  the  spines 
neai  the  Tent  nave  the  apex  deeply  and  irregularly  grooved ; 
those  nearer  the  mouth  have  the  end  truncated  and  more  or 
less  dilated,  with  a  more  or  less  flat  or  concave  end,  which  is 
sometimes  famished  on  the  margin  with  irregular  lobes. 

The  spines  on  the  upper  surface  of  the  body  are  often  en- 
tirely covered  with  tufts  of  Jania  or  a  thin  cmst  of  Lepralia ; 
and  some  of  them  have  one  or  more  small  parasitic  oysters 
with  a  crenated  and  plicated  margin  affixed  to  them :  such 
parasitic  growths  were  not  present  on  the  spines  of  any  of  the 
other  Echini  in  the  collection.  The  spines  on  the  underside, 
especially  those  nearer  the  mouth,  are  clear,  and  show  the 
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epicalea  on  the  saiface ;  these  vai^  a  little  in  aiutpa  at  tiie 
end. 

A  veiy  vonng  specimen,  apparently  of  the  same  Bpecies,  is 
brown,  and  the  Hpinea  brown  and  white-ringed;  the  epinesaie 
quite  clear,  and  covered  with  longitudinal  aeriea  of  rather  large 
rounded  tubercles.  The  spines  Tarr  in  shape:  they  are 
generally  cylindrical  and  truncated  j  but  a  few  are  fusiform 
and  tapering  to  a  point. 

Cidaris  omaia  (Gray,  P.Z.  S.  1855,  p.  37)  is  perhaps  a 
variety. 

Echinothrix  Deaont,  Bijlsche,  Archiv  tOt  Maturgesch.  1865, 
p.  330. 
Aait^ga  Detorii,  Agssmi,  Ann.  ScL  Nat  1846,  p.  346. 
Hai.  Bed  Sea. 

Diadema  Savignii,  Michelin,  Mag.  Zool. ;    Agassiz,  A.  R. 

p.  349 ;  Dujard.  &  HupfS,  Echm.  p.  505 ;  Savignv,  Echiu. 

Egypte,  t.  6 ;  Balflche,  Arch,  fiir  Naturg.  1865,"  p.  227. 
Cidaritei  mamHiata,  Aud.  p.  109. 
Jim.  D.  Lamarcka,  Arubu. 
Eehinotkrir  ealamarit,  Piters. 

turcanim,  Peters,  Buische. 

Oaretut  twrarum,  Ammit. 

Diadenta  A(;ar(UnM,  Hichelin,  Hag.  Zool.  I84S,  t.  7. 

Var.  1.  The  spines  of  the  oral  surface  white. 
Var.  2.  Spines  all  pale. 

Hah.  Red  Sea. 

See : — Diadema  (Echinothrix)  calaviare,  Martens,  Wiegm. 
Arch.  1866,  p.  150.  Echinus  calamarius,  Pallas,  ^ic.  Zool. 
X.  p.  38,  t.  2.  f.  4r-8;  Gmelin,  Syst.  Nat.  p.  3173.  Cidaru 
CfMmtaitu.  Leake,  I^amk.,  Gray ;  Michehn,  Rev.  Zool.  p.  14, 
no.  26.     Aatropyga  caktmariOf  Agassiz. 

The  shell  is  covered  with  small  black  spines.  The  upper 
part  of  the  shell  has  a  broad,  smooth  area,  radiating  &om  the 
anal  openine,  as  in  Aatropyga.  The  spines  are  very  slender, 
tubular,  and  covered  externally  with  wnorls  of  short,  regular, 
closely  packed,  adpressed  spines.  The  spines  near  the  oral 
re^on  are  slender,  subcylindrical,  striated,  slightly  depressed, 
and  clavate  at  the  end. 

I  have  not  seen  any  specimen  with  such  long  slender  spines 
as  that  figured  in  the  great  work  on  Egjmt.  In  all  I  have 
seen  the  spines  were  thicker  compared  witn  their  length,  and 
much  shorter  compared  with  the  diameter  of  the  body. 
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Tennopleima  toreHmttiaigf  Agaasiz ;  Dnjard.  &  Hnp^,  p.  514; 
Gmy,  P.Z.S.  1895,  p.  39. 
(Sdarii  torvtmuif inci,  TClaiii. 
Sdiiitm  »aifybtM,  hank. 

Hob.  Hed  Sea.     SubfoBsil,  lale  of  Earrsh  (Dujardin). 

Fam.  XcbiniidB. 

fiAuMfet,  Dujud.  &  Hapd,  Echia.  p.  440: 
TripneuaUt ? 

Btb.  Bed  Sea ;  Gnlf  of  Suez  (M'Andrew).     B.M. 

"  Pore  ted  when  alive  "  (M' Andrew).    B.M. 
TnpnmtUa ? 

fib^.  SedSea;  Golf  of  Suez  (M' Andrew).    B.M. 

"White  when  alive"  (M' Andrew), 

Fam.  EchiiionutiidB. 
Eekinometra  hteunier,  Graj;  Dujard.  &  Hnp^,  p.  538. 

ZrAtMw  JveMibr,  LiniL 

ffoJ.  Red  Sea;  Gulf  of  Suez  (M' Andrew).     B.M. 

Taberdee  very  nomeroas,  small. 
^Edimo7aetraheieropora,^^fiae,u.)  Dujard.  &  Hup€,p.638. 

Hab.  Bed  Sea.     Snbfossil  (Dajardin). 
Acrodadia  mamillata,  Agaasiz ;  Dnjatd.  &  Hap^,  p.  539. 

OdarU  matmOabit,  Leake,  t  6,  t  3d.  £  1. 


SdeneaitniUu  m 

ffoi.  Bed  Sea;  Gulf  of  Suez  (M< Andrew).     B.M. 

The  spines  vaiy  greatlj  in  shape :  thej  are  nsoally  clavate, 
but  more  or  less  tliree-keeled  near  the  end,  which  is  generally 
rounded. 

The  short,  broad,  top  spine  in  two  of  the  specimens  was 
dark  biown ;  in  another  {wler. 

Aerodadia  phniapina,  Martens,  Terh.  zooL-bot  Ges.  in  Wien, 
1866,  p.  381 ;  Zool.  Record,  1866,  p.  617. 

Eab.  Red  Sea  (Martens). 

Spines  not  triangular  as  in  A.  trigonaria,  nor  club-shaped 
n  xaA.mamiUiUa,  nor  t^lindrical  as  in  another  Red  Sea  species, 
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A.  BlainviUei,  bat  small  and  pointed,  and  the  corona  ooveied 
with  tme  epines. 

Agassiz  notices  &  Bmall  Bpecimen  from  the  Bed  Sea  in  the 
Paris  Mnseom,  which  he  namea  A.  BlainviBei. 

See  pujardia  &  Hup^  Echin.  p.  640. 

I  believe,  from  &f  r.  M' Andrew  s  series,  that  the  A,  Blmu- 
viUei  is  only  &  variety  of  A.  mamiUata. 

FuD.  SontellidsB,  Gray ;  Martens,  Wiegm.  Arch.  1866,  p.  ITO. 

CIgptattrotdea,  Aguni  Sc  Desor;  Dujud.  &  Hup^  p.  554. 
Eehtnanthtu  placunariua,  Gray,  Cat  Echin.  B.  M.  p.  7. 


1.  Areh.  1868,  p.  172. 
Bzb.  Red  Sea;  Gulf  of  Suez  (M' Andrew). 
Eehinanthtu  acutijormit.  Gray,  Cat.  Echin.  B.  M.  p.  5. 
ClgptnUr  »eut^<irmit,  Lunk. 
Lagmum  teu^forme,  Onr,  Ann.  Phil.   1826;    Dewur,   Syu.  p.  320; 

Dnjaid.  ft  Hup«,  p.  669 ;  E.  U.  1. 147.  f.  3. 
SaieUa  dgpetulriformU,  BIudt.  ;  Seba,  iii  t.  15.  f.  3S,  24. 
LttgaKtttn  aatratum,  Lewon,  Voy.  Uran.;  Aguaii,  Uon.  Scut  p  110, 
t  23.  £  1-7. 

Hab.  Bed  Sea;  Golf  of  Suez  (M' Andrew). 
Lagtmum  aUenuatian?,  Gray,  Cat.  Echin.  B.  M.  p.  10. 
Sai.  Bed  Sea;  Golf  of  Sues  (M' Andrew).    B.M. 

Laganam  eUiptKum,  Agassiz,  Mon.  Scut,  t  23.  f.  13-15; 
Dujaid.  &  Hup^,  p.  560. 
ZtyammtaUMtutfum,  Aguau,Catacatp.  74;  Di^ud.  &HupJ,p.6O0. 


Eekinodiacua  tnatcaius,  Gray,  Cat  Echin.  B.  M.  p.  S 
Loboplnra  tnmtata,  AgMni;  Diyud.  &  Hup^  p.  666. 
SetUiOa  hifora,  w.,  Lamk. 
b^brit,  BUJav. 

Hah.  B«d  Sea;  Golf  of  Suez  (M' Andrew). 

Bchinodiacta  maurita,  Gray,  Cat.  Echin.  p.  21. 

teboj^ora  bifiMa,  Agamx ;  Dujud.  ft  Hop^  p.  S 

Aich.  1866,  p.  174;  Savignj,  Echin.  L  7.  £  3. 

"   -"   ■-      ^jimk.E.M,  t.  1B2.  *  '   " 

I,  Omelin,  p.  3190. 

Sab.  Bed  Sea;  Gulf  of  Suez  (M' Andrew).     B.M. 
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Vu.  Loiophora  eatrita,  Aguaiz ;  Dujard.  &  Hap^,  p.  365. 
AideBa  b^Uia,  w.,  Ltaek.  £.  U.  1. 161.  C  S,  6. 
EMmgluem  maitta,  Vmchel.  p.  34;  Bleaker. 
BdUHoAtetu  Mtnritut,  vti.,  Qi^j,  Cat.  Echin.  p.  31. 

Bab.  Bed  Sea. 

FOmlaria  erantolarit,  Lamk. ;  Dajard.  &  Hap£,  p.  557. 
EdtimM  t^amolanM,  QmaL  8.  N.  p.  3193. 

trigema,  Laink. 

Bab.  Tied  Sea;  Gulf  of  Saez  (M' Andrew).     B.M. 

Fam.  SpAtangito,  Qny,  Oat.  Echia.  B.  M.  p.  38. 

Bntnu  bicinctoBj  Yal. ;  Agaasiz ;  Dajard.  &  Hap^,  Echin. 
p.  608. 
fib&.  Bed  Sea  (Valenciennes,  Mas.  Paris). 

Lovenia  hystrix,  Agaasiz ;  Dajard.  &  Hap^,  Echin.  p.  606 ; 
Qrar,  Cat.  Echin.  B.  M.  p.  45 ;  Sayi^y,  Echin.  Egrpte, 
L  2.  f.  3. 
Bab.  Bed  Sea;  Ghilf  of  Sttez  (M'Andrev).     B.M. 

Bpatanffut  meridiotuilia,  Bissq,  Ear.  M^rid.  t.  p.  228 ;  Gj&y, 
Cat.  Ech.  B.  M.  p.  47 ;  Duj.  &  Hup^,  Ech.  p.  608. 
^t^MgM  tietikit,  Agauii  &  Desor. 
Bab.  Golf  of  Snez  (M< Andrew).     B.M. 

PmaHer  gibbentha,  D'Ort. ;  Dajard.  &  Hup^,  p.  698. 
SMtaiter  fSAaiibi*,  Aguaii ;  Sangnj,  Echin.  Egypte,  t.  7.  f.  6. 

Bab.  Bed  Sea  (Savigny). 

Fam.  Ecdothniiads. 

fib&xiuna  impalMtu.  Linn ;  Dajard.  &  Hup£,  p.  617 :  Forsk. 
Egypt,  p.  121,  t.  39.  f.  B=E.  M.  t.  86.  f:  1. 

Bab.  Bed  Sea ;  Golf  of  Snez  (M' Andrew).    B.M. 

Savignr  figures  eleven  kinds  of  this  family,  viz.  five  in 
tab.  8  and  six  in  tab.  9.  They  are  not  quoted  by  Dujardin  and 
Hapd :  so  I  fesi  that  the  specimens  o  Dtained  by  the  French 
nttnraJiste  and  figored  by  Savigny  no  longer  exist   in  the 
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French  Mnsenm,  like  the  spectmecs  obtuDed  by  Qoof ,  Ctu- 
mard,  iind  other  French  ^avellera.  I  have  not  had  die 
opportntuty  or  time  to  examine  the  Bed-Sea  species. 

Synapta  redproeana,  Dujatd.  &  Hnptf,  p.  615. 

JW«(orw  r«vr«wM,  FomL  EgTpte,  p.  121,  t  aa  £  8-E.  M.  1 87.  C  7. 

Hohtkmna  gmttna,  Lamk. 

Hab.  Bed  Sea  (Fonikll). 
Synapta  viltata,  Jeeger ;  Dajard.  &  Hnp^,  p.  615. 

fUWona  vUtata,  Fonk.  Egypte,  p. 223,  t  37.  f.  aSaE.  U.t. 87.16,9. 

Sololhuna  oittata,  LmdIe. 

Ttetbmmnia  viltata,  Ijtmk. 

Hab.  Red  Sea  (ForskU). 


Alcyonoid  corals  and  sponge  from  the  Gulf  of  Suez,  col- 
lected bj  B.  M' Andrew,  Esq.,  in  1868  :— 

Corals. 

Sarcophyton  ——,  n.  Bp. 

On  ahells. 
AmmotKea  viretceru,  Savigny,  Pol.  Egypte,  t.  2.  f.  6. 
Nephihya  Saviffnii,  Ehrenb. 
Xenea  ttmbeUala,  Ehrenb. 
Anthdia  glavea,  Ehrenb. ;  Savigny,  t.  1.  f.  7. 
AiUhdia  grandU,  n.  ap. 
Alcyonium  aurumf  n.  sp. 

This  is  not  AmoceUa :  the  coral  is  not  fleshy,  but  crustaceoos 
externally,  and  with  SDCK^Iindrical  branches. 

Sponge. 
Genoa  Gratella,  Carter,  Ann.&  Mag.fN.H.  1869,  iv. p.  190. 

Sponge  massiTe,  expanded  or  snbglobnlar,  attached  b^  an 
expanded  base ;  outer  surface  covered  with  a  smooth  fleshy 
akin,  with  numerous,  regular,  equal-eized,  flat-topped,  low 
tubercles.  Sponge  fleshy,  with  spicules  siliceous,  nuifonn, 
elongate,  of  one  form. 
Oraydla  ci/athophora,  Carter. 

Bob.  Bed  Sea;  Gnlf  of  Suez  (M' Andrew).     B.M. 
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Corals  collected  in  the  Red  Sea  by  R.  M' Andrew,  Esq.,  in 
1869,  and  given  to  the  BritiBh  Muaeum  by  Mr.  W.  S,  Kent  :— 
neterocTathns  cochlea  Fauna  |Mtella. 

Stflophora  fnstiHata.  CvcfcMeris  cycloliles. 

• —  Mihaenata.  Madrepora  cory  mbosa. 

BunDtlia&stiffiata.  TurbiuAnft  cinerascena. 

LiCht^hjIlu  taceim.  Alreopara  dcedalea. 

Miuaa  corymboea.  Porites  congloiuerata. 

Tnchypota  OeofirojiL  Seriatopara  liaeata. 

Faiia  oaTemoM.  Tubipora  muaica. 

Sotouwtnea  Hen^iricluaiia. 


XVII, — Description  of  a  new  Oenus  and  Species  of  Hetero~ 
eerous  Landoptera.  Br  Aethur  Gaediner  Butler, 
F.L.S.,  FTZ-ST,  &c 

[Plato  Vni.] 
The  following  remarkable  species  is  in  the  collection  of  the 
Rev.  T.  Comthwaite.  It  presents  the  most  wonderful  modifi- 
ution  of  the  Lepidopterous  scale  that  I  hare  ever  seen ;  and  I 
un  mnch  indebted  to  its  possessor  for  the  pleaaore  of  describing 
and  figuring  it. 

Group  BOMBYCITES. 
Family  HotodontidsB. 
Tabsolepis  {japaofy  Xnri?),  gen.  nov. 
Gen.  alis  magais,  anticis  oloDgatis,  costa  producta ;  antennia  ploa 
qnam  bis  triente  pectinatiG;  corpore  robu9t«,  abdomiae  elongato, 
(qosinis  mlde  elongatis  remifoTmibuB  analibua ;    valvulis  dense 
pilosis ;  HabtuB  cristia  ad  baaiu  abdominis  elongatiB,  orcuatis,  cocci- 
Deis,  aliisqne  brcrioribus,  ocbraoeis.     Qeneris  typua  T.  remicauda, 

Taraolepia  remtcauda^  ap.  n,  PI.  YIII. 
Wings  above  browniali  grey;  the  costse  and  bases  pale 
ochrcous:  primaries  with  central  area  cheatnut-brown,  inter- 
mpted  between  the  nervures  by  double  parallel  lines  uniting 
at  their  extremities  and  bounded  externally  by  an  irregular 
whitish  line ;  two  large  subtriangular  silver  patches  placed 
obliqnely  on  central  area ;  outer  margin  sinuated  and  bordered 
by  a  tricolonred  band  of  blacky  ochreous,  and  chestnut :  a  very 
indistinct,  blackish,  Innulate  line  between  margin  and  central 
area:  secondaries  paler  than  primaries,  with  dusky  spot  at 
end  of  cell;  the  margin  externally  chestnut-brown,  internally 
pale  ochraceous ;  fringe  white :  body  above,  with  head,  palpi, 
and  anteniiEe,  reddish  brown,  whitish  in  parts ;  collar  very 
broad,  silver-grey,  with  a  transverse  interrupted  blackish  stripe 
Ann.  &  Mag.  N.Uist.  Scr.4.  Vol.-i,  10 
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med   this   minute  but  beautilul  hjilroid  after 
■rt  Wortley,  in  whose  tanks  it  was  first  found.     It 

-  the  glass  aides  of  the  tank,  aending  out  long 
jta,  whence  the  poljpites  rise  at  intervab. 
»t\j  appeared  BUddent J  in  my  tanks,  and,  I  fancjr, 

tmon,  though  liable  to  be  overlooked  tmoagh  its 


■'<-  MuBcalar  Anatomy  of  the  Koala  (Fhascolarctos 
;.  By  Alexander  Macalisteb,  M.B.,  Professor 
■gy,  University  of  Dublin. 

lemale  Koala  was  procured  from  Mr.  Qerrard  hj 
iighton  for  the  Anatomical  Museum  of  the  Dublin 
.  '.y ;  and  as  it  waa  in  splendid  condition  for  dissection, 
enabled  to  examine  its  muscular  system  thoroughly. 
td  anatomical  arrangements  it  is  by  far  the  most 
L  fonn  among  the  Marsupials,  I  have  compiled  the 
ig  list  of  its  peculiarities,  from  which  it  will  be 
i:a  that  the  myology  of  this  animfd  is  full  of  interesting 

specimen  w^i  4  salted  one:   but  ita  muscles  were 

''i^lj  v^U  preserved  and  easily  dissected.     She  mea-i 

26   inches  in  length:    and   throughout  there  was  a 

.(id  disproportion  in  ^e  development  of  the  two  sides,  the 

ide  muscles  being  very  much  larger  and  stronger  than 

right.      There  was   an  exceedingly   strong  panniculua 

'onu,  which  spransr  &om  the  outside  of  the  arm,  and  the 

'»  of  which  passed  Dack wards  in  an  arcuate  manner  to  the 

ginpeDt  of  the  sides ;  and  forward,  forming  a  very  thick 

i^/mna  myoides  in  tlie  neck ;  this  mnscle  had  a  thick  rounded 

-torior  Ixn^r,  and  terminated  by  being  inserted  into  the 

>ia  idong  the  ramus  of  the  mandible ;  and,  stretching  even 

offt  this  limit,  the  facial  fibres  formed  an  even  sheet  over 

■m  front  of  the  vMsseter  and  the  facial  artery  to  terminate  in 

:W  Kiddle  line  of  the  lower  lip,  the  margin  of  the  mouth,  the 

ala  of  the  nose,  and  the  lower  margin  of  the  orbicular  muscle 

<il  Ae  eyelids. 

The  plattfema.on  the  hinder  part  of  the  body  displayed 
Boiling  of  importance ;  its  femoral  attachment  was  weak. 

The  fecial  muscles  were  unusually  strong,  the  orhicularis 
ffjmbnti  Lw»  being  a  simple  thick  ring,  composed  of  several 
^WB  fiucicles ;  the  occipilalia  arises  from  the  occipital  protu- 
~  ,  and  passes  radiating  forwards ;  the  frontalis,  quite 
),  wises  from  the  mesial  line  of  the  scalPi  <uid  rum 
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downwards  to  the  inner  half  of  the  upper  edge  of  the  orbiat- 
iaria  paljfebrantmf  extending  into  the  origin  of  the  levator 
labti  superior  is. 

The  large  aoticle  had  s  powerful  arrangement  of  mascles 
for  its  motions,  haying  three  aeries  of  transverse  intrinsic 
fibres  on  the  uick  of  the  concha,  and  a  strong  biUminar 
retro/teru  atirem,  which  came  from  t}ie  occipital  protaberaace, 
external  and  attached  to  the  occtpitalis,  and  was  inserted  l^ 
the  superficial  layer  of  fibres  into  the  back  of  the  auricle; 
the  deep  layer  bifurcated  into  two  mnscnlar  bundles — an  upper 
to  the  upper  and  anterior  part  of  the  auricle,  and  a  lower  to 
the  infenor  part  of  the  same  cartilage. 

The  attolUns  aurem  was  thin  and  wide:  and  the  aUrakeiu 
was  a  very  strong  wide  slip,  inseparable  from  the  platysma ; 
a  second  special  attrahent  existed  in  the  form  of  a  flat  fleshy 
slip  from  tne  anterior  half  inch  of  the  temporal  crest  behind 
the  poatorbital  process,  which  tan  downwards  and  backwards 
over  the  temporal  fascia  and  zygomatic  arch  to  the  inferior 
margin  of  the  helix :  the  lowest  mird  of  this  muscle  is  tendi- 
nous. The  other  facial  muscles  were  a  single-headed  levator 
hbii  superioru  aiasque  nasi,  a  depressor  U£ii  infirioris,  and 
levator  meati.  I  found  no  muscles  attached  to  the  angle  o£ 
the  mouth  other  than  the  wide  continued  sheet  of  the  pla- 
hfsma.  The  orbicularis  oris  was  strong,  bat  the  buccinator 
was  very  feeble.  A  depressor  labii  auperiaris  from  the  nj^>er 
alveolar  arch  completes  the  catalogue.  There  was  no  zygo- 
matic or  buccal  salivaiy  gland. 

The  masticatory  muscles  were  arranged  as  in  all  the 
Marsupials,  and  equalled  the  pectorals  in  weight  {masaeteree+ 
temporales  =  1*4  oz.). 

The  external  pterygoid  is  an  exceedingly  amidi  mdiment, 
crossing  and  inseparable  irom  the  internal. 

The  stemo-mastoid  was  fom*  times  the  size  of  the  cleido~ 
mastoid,  and  was  inserted  fieshy  into  the  outer  side  of  the 
elongated  paroccipital  process.  The  latter  had  a  tendinous 
insertion,  and  was  attached  more  internally  to  the  same  pro- 
cess ;  its  origin  was  by  a  fine  flat  fleshy  band  from  the  inner 
sixth  of  the  clavicle. 

The  omo-hyoid  arose  far  back  from  the  prcescapula  near  its 
superior  angle ;  it  had  no  tendinous  inscnption,  and  was  in- 
eerted  into  the  hyoid  body  and  into  a  tendinous  line  in  the 
angle  between  the  digastric  and  stemo-hyoid  muscles,  to  botli 
of  which  it  is  connected.  The  posterior  belly  of  the  digas^v: 
13  exceedingly  amnll  and  short,  and  arises  from  the  front  of  the 
paroccipital  process ;  it  ends  in  a  tendinous  inscription  which 
gives  partial  origin  to  the  anterior  belly-  but  this  Utter  part 
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is  treble  the  size  of  the  posterior,  gaining  an  additional  origin 
fiom  the  tendinous  line  in  which  the  omo-  and  sterno'hyoid 
muscles  terminate.  The  tendinous  ioBcription  is  veij  short 
wd  obliqne. 

8Urno~kyoid  is  monogastric.  and  has  a  strong  origin  from 
the  back  of  the  clavicle  aa  well  as  from  the  second  and  third 
[necea  of  the  steninm.  Stenuy-lhyroid  is  much  shorter  and 
more  narrow,  and  has  likewise  no  inscription.  Mylo-hyirid 
ius  very  short  fibres,  and  extends  down  for  a  veiy  considerable 
distance,  orerlying  the  very  long  slender  gent^hyoidei.  A 
transverse  band  of  mnscle,  uke  an  aberrant  slip  of^the  mylo- 
ijM>u/,  crossed  beneath  the  genio-hyoidei  and  superficial  to  the 
genxo-Aifo-glosai^  this  is  on  each  side  attached  to  the  mocous 
membrane.  The  styloid  group  of  muscles  formed  a  single 
sheet,  the  hinder  fibres  of  which  passed  to  the  pharynx,  the 
niddie  to  the  cerato-hyal  under  the  atylo-hyoid  ligament ;  the 
uteris  passed  to  the  side  of  the  tongue.  Genio-hyo-ghasi, 
thepalatine  muscles,  and  Itnyualea  are  very  normaL 

The  trcaaeziuB  is  an  indivisible  sheet  extending  from  the 
inner  third  of  the  occiput  to  the  seventh  dorsal  spine:  its  in- 
sertioa  is  into  the  acromion  and  spine  of  the  scapula;  and, 
partly  crossing  the  former,  some  of  its  fibres  are  inserted  into 
the  smface  of  the  tendinous  fibres  of  origin  of  the  deltoid. 
The  Itaianmtu  dorst  arose  from  the  fourth  to  the  tenth 
doisa]  spines,  and,  by  the  lumbar  fascia,  from  the  four  spines 
IkIow  these ;  it  had  no  costal  origin. 

The  trachelo-acromial  (omo-atlantic)  occupied  by  its  insertion 
one  half  the  length  of  the  spine  of  the  acapnia,  and  was  much 
thicker  than  nsnaL  The  rhmnboid  Auscle  is  single  and  large, 
lialf  the  size  of  the  trapezius;  it  occupies  one  half  the  occipital 
carved  line,  the  middle  line  of  the  nucha,  and  the  three 
upper  dotBU  spines.  Serratua  magnita  was  a  single  mttscle 
coDsteting  of  thirteen  slips,  six  cervical  and  seven  costal,  whose 
insertion  was  indivisible ;  serratua  potttcua  tuperior  extends 
in  its  insertion  fiom  the  second  to  the  eighth  rib ;  serratua  in- 
Jen'or,  quite  continuous  with  it,  only  distinguishable  by  t)ie 
upward  direction  of  its  fibres,  was  attached  to  the  ninth,  tenth, 
»nd  eleventh  ribs.  Splenitis  arose  from  the  three  upper  dorsal 
Mid  five  lower  cervical  spines,  and  was  attached  to  the  occiput 
uid  three  upper  cervical  transverse  processes.  TVachelo-mastoid 
a  not  digastric,  and  stretches  from  the  five  lower  cervical 
tnuuverse  processes  to  the  occipital  bone.  The  other  spinal 
mnacles  were  invariable. 

Tbeyreat^e(;tor<i!ialarge,liavingthc  usual  attachments;  be- 
neath it  there  are  thefollowing  three  muscles: — ^pectorah'sminor^ 
bom  the  cartilageB  of  the  third  and  fourth  ribs  to  the  shoulder- 
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capsule ;  pectoralia  quarts,  from  the  cartilages  of  the  lowest 
font  riba  to  the  shoulder-capsule ;  and  a  third  pectoral  [jxcto- 
ralia  minimus  of  Wenzel  Crrube),  from  the  manubrium  steroi 
and  cartilage  of  the  first  rib  to  the  shouldei-capsule.  The 
mhclamus,  under  a  stiong  costo-coracoid  membrane,  stretdies 
to  the  posterior  margin  of  the  outer  third  of  the  clavicle. 

The  deltoid  is  a  smgle  muscle,  composed  of  its  three  parta 
united  inseparably,  and  sending  an  extensive  offihoot  at  its 
insertion,  which  is  continuous  into  the  origin  of  the  aupinator 
longua.  The  capsular  musclea  are  developed  in  the  following 
proportions: — deltoid=\,  8\tpragpinatus=\-W^  injraapinatut 
=  r69,  teres  minor  (exceedingly  thin,  with  a  marginal  tendi- 
nons  origin  for  one  fifth  tlie  axillary  costa  of  the  scapula 
and  an  unusually  wide  fleahy  insertion]  ='08,  subsct^tJarii 
=2,  teres  WKyi)r=l. 

The  biceps  is,  as  usual  in  Marsupials,  composed  of  a  partially 
united  ghno-ulnar  and  a  coraco-radial  muscle ;  the  latter  re- 
ceives a  large  fascicle  from  the  fonncr ;  the  brachialis  anticiu 
is  long;  the  triceps  externus  and  internus  are  united;  and  the 
mascles  of  this  region  bare  to  each  other  the  following  propor- 
tions:— biceps  coracoidalia  =\,  fflenoidalis ^068,  orachtalis 
>=i0'8,  triceps  longua=2,  triceps  extemvs  and  tnterntu^2'6, 
dorsi  epitrochleans  {which  is  inserted  into  the  inner  condyle  and 
olecranon)  =0'44.  There  are twoancontBt, external  and  internal. 

The  jwonator  and  supinator  mtiselea  are  well-developed.  The 
round  pronator  has  but  one  head :  and  the  quadrate  pronator 
occupies  the  lower  sixth  of  the  forearm.  Supinator  lonaus, 
besides  an  origin  from  the  deltoid,  is  attached  to  the  lower  half 
of  the  humerus ;  and  its  tendon,  passing  under  the  tendon  of  the 
abductor  major  pollicis  and  lying  on  the  wrist  synovial  mem- 
brane, was  inserted  into  the  scaphoid  bone.  The  supinator 
brevia  occupies  two  fifths  of  the  radius.  These  muscles  are 
developed  m  the  following  proportions : — Pronatorea  :  aupina' 
tores  ::  1  :  4. 

The  other  muscles  in  the  forearm  are  well  marked.  The 
radial  and  tdnar  flexors  of  the  carpus  and  the  palmaris  longus 
are  simple  and  normal ;  the  flexor  aublimis  Sigitorum  arises 
from  the  front  of  the  deep  flexor,  and  is  exceedingly  feeble ;  its 
tendon  for  the  fourth  finger  is  the  Btroneest.  The  deep  flexor 
consists  of  four  heads — one  condyloid,  one  olecranal,  one 
radial,  and  one  ulnar ;  five  tendons  spring  from  this ;  bat  the 
polliceal  tendon  is  not  from  the  radial  border  of  the  common 
tendon,  but  springs  from  the  front  of  the  tendon  inside  the  edge, 
as  is  sometimes  the  case  in  the  Quadrnmana. 

The  extensares  carpi  radiates  are  as  usual,  and  are  inserted,^ 
not  into  thij  carpal  ends,  but  into  the  middle  of  the  shafr  of 
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thai  reapectire  metRcarpal  bones.  The  ei^etuor  aeeundvs 
dmtmitm  was  attached  to  the  fourth  and  fifth  fingers.  Th9 
otner  extensors  of  the  fingers,  ulnar  carpal  extensor  and  eaOenBor 
Kcuiidi  tnlemodii  poUicis,  are  as  usual. 

The  abductor  poUida  major  has  a  radio-interosseal  origin 
and  a  double  tendon  of  insertion  into  the  trapeziuui  and  first 
metacarpal.  The  left  indicator  sent  a  filmy  slip  to  the  pollex. 
There  is  a  separate  exieruor  medit  digitf,  with  an  ulnar  origin. 
The  proportions  of  these  muscles  are  as  follows : — ftexors  of 
the  wrist  {f.c.r.jp.l.,f.c.ul.)  :  extensors  of  wrist  (e.c.r.l. 
&  h.,  t.  c.  uL)  : ;  0-36  :  0*75  ;  flexore  of  fingers  (/  d.  s., 
f,  d.p.]  :  extensors  (e.  d.  c,  e.  d.  s.,  e.  oss.  m.p.,  e.  t.  int.  p.,  e.  i., 
t.m.d.)  ::  0'21  :  0-36. 

The  hand-tnuscles  are  as  follows: — For  the  pollex,  an 
oMuctor  brevia,  a  ainsle-headed  jlexor,  an  opponena,  and  an 
adductor  (from  the  third  metacarpal).  For  the  little  finger 
there  are  the  following  muscles : — abductor ^  opponent,  and 
fiixor  mnacles.  The  doroBil  inteiossei  are  (1)  a  two-beaded 
abductor  indicia,  (2)  a  two-headed  abductor  medii,  (3)  a  bici- 
pital abductor  medii,  (4)  an  ahditctor  quarti  digiti ;  the 
palmar  interossei  are  (1)  an  adductor  indicia  from  the  second 
metacarpal  under  the  adductor  pollida,  (2)  a  common  adductor 
of  the  third  and  fourth  digits. 

There  is  no  tcalenua  anticua ;  the  medius  is  attached  to  the 
firet  rib  and  to  the  fourth  to  the  serenth  vertebrae ;  the  poaticua 
from  the  fifth  transverse  process  to  the  third  rib.  Lot^ua  colli 
consiBts  of  three  parts — one  &om  the  bodies  of  the  upper  five 
dotsal  TertebtK  to  the  cervical  transverse  processes,  a  second 
part  from  the  transverse  processes  of  the  fourth  to  the  seventh 
cervical  vertebrsB  extending  to  the  cervical  bodies  (second  to 
fi^),  and  a  third  from  the  same  origin  to  the  occiput. 

The  axlemal  ohlime  is  attached  to  the  ribs  from  the  third  to 
the  eleventh ;  the  internal  oblique  and  tranaveraalis  are  with 
nry  great  difficulty  separable.  The  rectua  abdominia  has  eight 
lineEe  transveiese  intersecting  it,  and  is  attached  to  the  xipni- 
Bt«mum  and  to  the  cartilages  of  the  second  to  the  sixth  ribs. 
Pyramidalia  is  very  wide,  covers  the  entire  of  the  rectua,  and  is 
attached  to  the  linea  alba.  The  lumbar,  vertebrse,  besides  the 
ordinair  quadratua  tumborum  (with  its  three  usual  component 
parte),  nave  lUtached  to  them  anterior  intertranaversalea,  most 
of  whose  fibres  skip  two  vertebne.  The  ^ww  parvus  is  equal 
to  the  paoaa  magnua  and  0*37  times  the  size  of  the  combmed 
pKoa  magnua  and  tliacua,  whose  elements  are  imperfectly  sepa- 
rable; the  latter  part  of  this  mass  is  bipartite,  the  portion  most 
closely  united  to  ihs  paoaa  magnua  being  separate  from  a  part 
of  the  mnscle  arising  from  the  anterior  superior  iUac  spine. 
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The  aartorius  is  wide,  and  ioserted  into  the  inner  side  of  the 
patella,  as  well  as  into  the  knee-camule  and  tibia.  Thej>«*t- 
neua  is  douLIe  at  its  insertion,  but  naa  a  single  origin.  The 
adductor  longus  is  inserted  posterior  and  snperiot  to  the  pecti- 
ncns,  and  is  very  small,  liut  attached  to  the  maranpial  bone,  as 
Prof.  Owen  observeB.  The  rest  of  the  adductor  ntass  exhibits 
a  faint  division  into  the  three  usual  elements,  the  condrloid 
and  the  anterior  and  posterior  strata  of  magnus.  Quaamtut 
^moris  has  a  narrow  ischiatic  and  a  very  wide  femoral  attadi- 
meat  occupying  the  upper  sixth  of  the  femur ;  it  is,  howerer, 
with  great  difficulty  separated  from  the  adductor  magnug. 

The  gluteus  maximua  is  bilaminar,  the  sacral  part  over- 
lapptng  the  coccygeal:  its  insertion  is  into  the  whole  length 
of  theLnea  aspera.  The  gluteus  medius  is  bilaminar,  and  the 
pyrihrmia  ia  perfectly  separate,  arising  from  the  front  surface 
of  three  vertebra  ;  over  tiiis  muscle  passes  the  suatic  nerve. 
Gluteus  minimus  arises  from  the  acetabular  margin  and  from 
the  surface  behind  it,  as  well  as  from  the  anterior  margin  of  the 
ilium.     I  could  separate  no  tens<yr  vagincB  fimoris. 

Rectus  fevwris  had  but  a  single  head ;  and  the  other  ele- 
ments in  the  extensor  mass  formed  but  one  continuous  belly, 
in  which  the  vastus  extemus  portion  is  by  far  the  largest 
factor.  The  hamstrings  are  the  usual  three;  and  none  of  them 
exhibits  a  trace  of  a  tendinous  inscription.  Biceps  has  a  narrow 
tendon  of  origin  1"'25  in  length  from  the  sacrum,  which  is  tied 
down  to  and  parallel  with  the  great  sciatic  ligament;  the  in- 
sertion is  wide  and  fleshy.  The  proportionate  development  of 
these  muscles  is  as  follows: — rectus=l,  bic^=l,  semi- 
membranosus ^l'i5f  «eini/e WinostM=  0'80,  rest  of  the  quadri' 
ceps  exlens<yr= 3- 5S.  Thus  the  flexors  :  extensors  ::  1*87  oa. 
:  2'1I  oz.  (I  have  included  the  gracilis  with  the  flexors ;  it 
has  a  pubic  origin  and  a  slender  insertion,  and  equals  the  Mnit- 
tendinosus  in  weight.) 

The  popliteus  muscle  arises  from  the  fibula  alone,  and  is  in- 
serted  into  the  tibia  close  to  the  tibialis  posticus. 

The  outer  head  of  the  gastrocnemius  has  a  sesamoid  bone  in 
its  tendon  of  origin ;  the  inner  head,  which  is  only  half  its  size, 
has  no  such  bone.  Plantaris  arises  from  the  sesamoid  bone, 
inseparable  from  the  outer  head,  and  does  not  become  distin- 
guiBhable  until  about  the  lower  third  of  the  leg  j  its  tendon  is 
inserted  into  the  fascia  of  the  font  on  the  inner  side  of  the  beeL 
We  could  not  separate  any  soUbus  from  the  gaatrocnemius 
extemus. 

The  common  flexor  of  the  toes  had  an  origin  mainly  fibular, 
and  sent  off  five  tendons,  those  of  the  second  and  third  toes 
being  closely  joined  for  the  longest  portion  of  theii  extent. 
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l^fiaSa posticus  ia  double: — a  larger  muscle,  placed  rather  More 
uq)eTficiaUy,  and  inserted  anteriorly  into  tlie  sesamoid  at  the 
base  of  the  hallux ;  a  smaller,  deeper  muscle,  inserted  into  the 
entoconeifonn  and  second  and  thini  metatarsals. 

The  perforated  flexor  of  the  toes  was  a  very  remarkable- 
mosde ;  it  lay,  not  in  the  foot  as  usual,  but  on  the  back  of  the 
leg,  arising  nom  the  surface  of  the  fiexor  profundua  for  the 
lower  half  of  the  leg,  exactly  like  its  homotype  the  fiexor  lub- 
limu  in  the  forearm  ;  its  fleshy  portion  does  not  extend  below 
the  ankle;  but  its  tendons  pass  to  the  second,  third,  fourth, 
ind  fifth  toes.  There  is  nojUxor  accesaorius  in  the  foot ;  but 
a  mnacle,  evidently  similar  to  this  in  nature,  passes  from  the 
calcaneom  to  the  sesamoid  at  the  base  of  the  hallux. 
■  There  is  a  long  peronteus  which  arises  from  the  upper  half  of 
fte  fibula  and  &om  the  sesamoid  bone  of  the  gaatrocnemitu  exter- 
Htw;  this  is  inserted  as  usual.  Peronceusbrevis  is  also  normal,  and 
Toite  separate  from  the  penmeeiu  quinti^  below  which  it  arises. 
rheie  ia  also  a  peronceus  quarti  metatarsi  in  5tint  of  the  quinti, 
perfectly  separate  from  it  and  placed  behind  the  malleolus. 

Tibialis  anticus  and  extensor  halluds  are  normal.  The  ex- 
ImMT  digitorum  sends  off  four  tendons;  but  those  for  the 
second  and  third  digits  are  connected  until  very  close  to  their 
insertion. 

On  the  back  of  the  leg  there  is  a  large  pronator  quadralus 
like  that  in  the  leg  of  other  Marsupials  ana  the  crocodile;  this 
occupied  more  than  half  the  length. 

The  foot-muscles  are  the  following : — For  the  hallux  there 
is  an  abductor,  a  bicipital  _^aEor  breuts,  on  opponena  (from  the 
inner  cuneiform  to  the  metatarsal),  and  an  adductor  (from  the 
sectHid  metatarsal  to  the  hallux) ;  there  is  also  an  "  interoeseus 
primus  volaris,"  like  Henle's  interosseous  in  the  manus.  For 
the  little  finger  there  is  an  abductor  proper  and  a  separate  ab- 
dwtor  oasis  metatarsi  minimi  digiti  (Flower).  There  is  no 
Jumbrictdis  for  the  second  digit ;  that  for  the  third  comes  from 
tbe  tendon  for  the  third  digit  alone ;  that  for  the  fourth  comes 
Irom  the  third  and  fourth  tendons ;  and  that  for  the  flfth  comes 
from  the  fourth  tendon. 

The  interossei  are  arranged  as  follows : — The  dorsal  are : 
{l\<^uctor  indicis,  bicipital ;  (2)  abductor  mediiy  bicipital ; 

(3)  abductor  quarti,  also  two-headed ;  (4)  abductor  quarti,  with 
only  one  head  from  the  fourth  metatarsal.  The  palmar  are : 
(1)  adductor  halluds,  as  before  mentioned ;  (2)  adductor 
indicia ;  (3)  adductor  (?)  medit,  from  the  second  metatarsal  to 
the  fibular  side  of  the  third,  whose  metatarsal   it  crosses ; 

(4)  odAuAor  minimi  digiti.  There  is  abo  a  verr  small  ojipo- 
MW  mtnmt  digiti  inserted  into  ^e  metatarsal  oi  the  fifth  toe. 
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Vtot,  Owen  has  said  that  among  the  Maranpials  "  the  Koala 
bu  the  best  claim  to  tjpicat  preeminence  (Todd's  Cjclop. 
Tol.  iii.  p.  329) }  and  certaiolj'  from  the  foregoing  accomit  it 
will  be  seen  that  this  animal  presents,  in  its  mnscnlar  BjBtem, 
a  greater  oomber  of  structural  divergences  from  the  genenl 
pUcental  ^pe  than,  periitqM,  anj  other  Bidelphiaa. 


X5. — On  a  new  Genua  of  HexaradiaU  and  other  8pon^ 
discovered  in  the  Philippine  lalanda  by  Dr.  A.  B.  Meyer. 
By  Dr.  J.  E.  Geat,  F.ft.S.  &c. 
Db.  Adolf  Bermhard  Meter  has  brought  with  bim  some 
beautiful  species  of  hexarsdiate  sponges,  which  be  obtuned 
at  Talisaj  on  Cebu,  in  March  1872,  and  they  are  now  in  the 
collection  of  the  British  Museum. 

The  two  principal  sponges  discovered  by  Dr.  Meyer  would 
form  two  very  distinct  families  according  to  the  claBsification 
published  in  the  Ann.  &  Mag.  Nat.  Hiat  1872,  June,  p.  442. 
They  both  belong  to  the  order  Coralliospongia.  Before  I  pro- 
ceed to  define  them  I  may  remark  that  the  order  may  be 
divided  into  three  groups : — 

I.  The  normal  Coralliospoo^ea  have  elongate  subulate  rays 
to  the  hexaradiate  spicules,  which  ore  generally  smooth ,  but 
one  or  more  of  them  may  be  covered  with  spines  or  lobes 
directed  towards  the  tip.  This  group  contains  the  first  ten 
families  in  the  paper  above  referred  to.  The  genua  Cratero- 
morpha  here  described  appears  to  belong  to  it. 

II.  This  group,  which  may  be  considered  the  abnormal 
ibrm  of  the  order,  has  the  hexaradiate  spines  with  short  uni- 
form rays  of  equal  length,  each  ending  in  a  number  of  re- 
fiezed  ]abea,  ana  forming  in  their  completely  developed  state 
a  cube. 

It  will  contain  two  families,  and  may  be  thus  divided : — 

A.  Sponga  sessile j  aUoched. 
Fam.  1.  Carteriads. 

B.  Sponge  free,  attached  to  tie  bottom  of  the  sea  by  tufit  of 
elor^mte  oMchoriny  fbres. 

Fam.  2.  XeytTiiiida. 

Sponge  eloi^te,  tubular,  covered  with  a  oobweb-like  tietted 

coat,  with  s  circle  of  tufta  of  anchoring  fibres  at  the  base,  which 

extend  more  than  halfway  through  the  length  of  tite  body,  aod 
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iheo,  It^  repetitton  of  s  ahorter  kind,  are  contlnned  on  to  the 
uez,  vhere  thsy  also  form  a  ciicle  of  tofts  roimd  the  nar^R 
of  the  apical  aperture. 

Genoa  1.  Meyenna, 

m.  Thia  group,  which  is  equally  abnormal,  has  the  hexa- 
ladiate  spicolea  wiui  very  short  cubic  rajs.  The  genus  Axoa 
•lone  belongs  to  this  group. 

I  hare  described  this  sponge  nnder  the  name  of  "  Meyerdia 
dav^onnit,"  Ann.  &  Mag.  Nat.  Hist,  for  July  1872^  p.  76  g 
but  as  I  am  told  that  the  generic  name  of  "MegtrelW  has  been 
oaed  for  a  eenns  of  small  Ijepidoptera,  I  propose  to  alter  &ii 
name  to  Meyerina  davifartau. 

Dr.  Meyer  brought  a  second  specimen  of  this  beautifnl 

jnge.     The  club  is  rather  smaller  compared  with  tiie  size 

the  stem,  which  is  considerably  thicker  than  iu  the  other 
Bpecimen,  The  elongate  transparent  spicules  bj  which  the 
sponge  is  anchored  to  the  bottom  are  placed  in  very  numerous 
irUndiical  fascicles  rather  close  together  in  a  circle  on  the 
rage  of  the  truncated  circular  base  of  the  stem  of  the  Sponge. 
Theee  cylindrical  rope-like  fascicles  may  be  seen  to  extend 
in  the  way  above  mentioned  throughout  the  whole  length  of 
the  body,  terminating  in  small  tufts  of  naked  spicules  round 
the  apex  of  the  club :  while  the  whole  surface  appears  covered 
with  hexaradiate  spicules,  like  those  of  Holtenta — that  is  to 
lay,  with  the  external  end  of  the  axis  abortive. 

Mr.  Garter  has  kindly  examined  this  sponge  microscopicallrj 
and  in  a  note  observes : — "  It  is  a  true  Carteria,  no  nearly 
allied  in  the  form  of  the  spicules  that  but  for  its  general  form  it 
might  be  a  second  species  of  the  genus.  The  net-like  struc- 
ture over  this  sponge  is  just  that  of  Carteria  in  spicular  com- 
position, as  already  mentioned." 

The  discovery  of  a  second  species  of  the  genus,  or  rather 
faniiW  CaneriaAe,  decidedly  shows  that  the  sponge  that  is 
founa  parasitic  on  the  Hyedonema  cannot  be  a  part  of  that 
genns,  as  Dr.  Bowerbank,  Dr.  Wyville  Thomson,  and  others 
Gave  supposed ;  for  no  one  can  believe  for  a  minute  that  the 
fne  clavjform  Philippine  Carteria  is  any  part  of  a  Hyalonema, 
which  it  ought  to  be  if  the  attached  Japanese  CarUria  is  only 
a  state  of  that  genus,  or  that  one  species  of  the  genua  is  only 
a  state  of  another  most  distinct  genus,  and  the  other  species  a 
distinct  genus  by  itself;  for  surely  Jfisyenna  claviformw  is  not 
a  Btate  otHyaltmema  I  Indeed  Mr.  Carter  observes  that  *'Meyi~ 
I'no  is  more  nearly  allied  to  HoUenia  than  Carteria ;  but  they 
are  both  allied  in  their  spicules  and  di^r  ehiefly  -m  their 
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Cenl  Btructnre  and  form."   IaingladtoBt&tethitHi.Gartar 
tmdertakes  to  examine  this  Bponge  more  in  detail 
The  other  sponge  ia  of  tlie  shape  and  size  of  a  large  goblet, 
with  a  <^lindncal  stem  nearly  aa  long  aa  the  cup,  wnich  I 
propose  to  describe  bb 

Ceatesohobpbjl 

Sponge  attached  to  marine  bodies^  goblet-Bhaped. 

Body  hollow,  raaifonn,  with  a  areolar  mouth,  awollen  at 
the  bottom,  placed  at  the  top  of  tbe  atem,  and  of  very  di&rent 
fltructure  from  it,  the  line  of  demarcatioij  being  distinctly 
marked.  Vase  rather  dilated  and  thick  at  the  bottom,  very  thin 
towards  the  edge,  which  is  teniiinated  by  a  very  thin  mem- 
brane-like margin.  The  outer  surface  of  the  raae  pierced  with 
(^iindrical  cavities,  and  the  whole  surface  coverea  with  a  mi- 
nute network  formed  of  the  four  lays  of  hexaradiate  spineg. 
which  are  so  placed  as  to  form  square  meshes.  The  intemtl 
cavity  large,  reaching  nearly  to  the  bottom  of  the  vase,  and 
furnished  at  the  base  with  very  large  irregularly  shaped  (wcules, 
which  become  smaller,  more  regular,  and  oblong-lanceolate 
about  the  middle  of  the  walla,  and  circular  in  the  upper  part, 
gradually  diminishing  in  size  as  they  approach  the  margm  of 
the  cavity,  where  they  are  amallest. 

Stem  thick,  cylindrical,  with  numerous  parallel,  similar, 
longitudinal,  cylindrical  tubular  spaces  in  a  felt  of  spicules: 
covered  externally  with  a  layer  of  short  robust  ones  arranged 
longitudinally,  and  on  this,  again,  the  minute  network  with 
square  meshes,  like  that  on  the  clnb,  finally  ending  below  in 
a  multitude  of  spiculiferous  filaments  extending  some  way 
into  the  mass  of  sandy  mud  at  its  base. 

Crateromorpha  Met/ert. 

H<A,  Philippine  Islands,  Talisay,  on  Cebu,  March  1872 
(Dr.  A.  B.  Meyer). 

This  sponge  is  like  a  large  goblet,  with  the  body  about  3^ 
inches  long,  and  a  thick  etemqi  nearly  the  same  length,  which 
is  attached  to  a  maas  of  hard  mud.  The  stem  is  pale  reddish 
brown,  and  the  body  greenish  white ;  in  its  dry  state,  and 
most  probably  bleached. 

The  cmciKinn  central  rays  of  the  hexaradiate  spicules  are 
short  and  placed  regularly  perpendicularly — that  is  to  say, 
parallel  to  the  longitudinal  axis  of  the  body — and  the  others 
horizontally,  or  transversely  with  regard  to  me  imaginary  axis 
of  the  sponge.  The  rays  of  each  spicule  axe  free  irom  those  of 
its  neighbour,  bat  overlap  each  other  to  their  fall  extent,  and 
so  form  a  regolai  network  of  square  meshes,  as  in  the  genu 
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Fama,  where  the  spiciilcs  are  tmited  'by  their  nya  bnt  im- 
bedded in  elassr  fibre ;  hence,  as  Mr.  Carter  obaervea,  Dr. 
fioirerbaiik  s  mistake  of  callio^it  '*  fistulous  siliceous  fibre  " 
(B.  8.) ;  vhereas  in  the  genus  HoUenia  and  allied  genera  the 
emcifoTm  rays  of  the  hexaradiate  epicnles  are  placed  obliquely 
with  r^ard  to  the  axis,  forming  a  network  of  rhombic  meshes. 
Thia  sponge  evidently  belong  to  the  first  group  of  the 
Conllio^Kn^a,  and  the  first  section  of  them,  as  defined  in  mj- 
Mper  above  referred  to  (p.  450) ,  and  will  form  a  family  distinct 
nom  those  there  defined,  which  may  be  thua  characterized : — ■ 

Fam.  &ataroinorphida. 
Spcmge  cup-shaped,  attached  by  an  elongated  pedicel,  formed 
of  numerons  short  spicules.  Body  of  sponge  covered  externally 
with  hexaradiate  spicules,  the  outer  tay  of  which  is  aborted, 
[diced  in  longitudinal  and  transverse  lines,  making  a  sqnare 
mesh;  hollow,  with  large  oscules,  which  diminish  in  size  as 
the^  reach  the  margin  of  the  cup.  Stem  formed  of  numerous 
Cjlmdrical  tubes,  situate^  in  a  spiculous  felt;  ending  in  a 
bnnch  of  filamen1»  sunk  in  the  mud. 

Sosaella  philtppensia. 

Dr.  Ueyer  also  brought  &om  Ceba  a  sponge  the  size  of  a, 
moderately  large  walnut  (that  is,  about  1^  inch  long),  regular, 
obkmg,  smooth,  thick,  spongy,  troncated  at  the  top,  with 
luge  circalar  apertures,  and  with  a  large  deep  cavity  occu[yy- 
m  nearly  the  whole  of  the  body  of  the  sponge.  The  hinder 
hsifof  the  sponge  has  sundry  distant  cylindriwd  tufts  of  elon- 
^Ued  siliceous  fibres  spreadmg  out  &om  the  sponge  and  then 
oirected  backwards. 

This  is  very  like  the  TetiSa  polyura  of  Schmidt  (Atlantic 
Sponee-Fanna,  t.  vi.  f.  8),  the  type  of  my  genua  L{mhwrella ; 
bot  the  Philippine  sponge  is  oblong,  longer  Uian  broad,  smooth 
on  the  external  surface,  and  truncated  above,  with  a  large 
nonth,  in  fact  like  a  round-based  tumbler. 

If  this  is  the  young  state  of  another  sponge  of  a  different 
form,  which  is  possibk,  it  is  a  giant  of  its  kind.  The  Tetilla 
pihara  of  Schmidt  is  only  ^  inch  long ;  and  the  young  form 
of  Tttha  antarclioa  described  by  Mr.  Carter  is  much  smaller,  in 
&ct  microscopic ;  whereas  this  is  more  than  an  inch  long  and 
comparatiTely  broad,  and  resembles  the  goblet  of  Crateromorpha 
Jfqrert,  It  is  not  the  young  of  that  sponge,  as  Mr.  Carter 
Aont  that  the  spicules  are  markedly  diiteTent ;  and  we  have 
so  other  Philippine  sponge  of  which  it  could  be  the  young. 
Hr.  Carter  has  kindly  sent  me  the  following  account  of  nis  ex- 
minttioa  of  the  Bpongt : — 
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■  'f  This  ifl  a  SoueUa,  as  70U  will  see  directly^  not  B.  mitare- 
tiea,  aimplj  becanse  the  ancB  of  the  smface  or  bodj  in  S,  an- 
tarctica  are  spiaed:  in  the  Philippine  one  they  are  smooth. 

"  Dr.  Wj^ille  Thomson  sent  me  a  woodcut  of  this  spcMige, 
noticing;  its  resemblance  to  Schmidt's  Tetilla  pohfwra.  1 
wrote  back  and  said  it  was  allied  to  Sossella  antarctioa  and  not 
a  Tetkj/a  at  all,  for  all  its  spiculea,  of  which  there  are  onlj  two 
kinds  apparent  in  the  figure,  are,  or  shoold  be,  Aur-armed. 

"  No  Fethya  has  more  than  three-armed  spicules ;  bat  his 
artist  had  put  in  three-armed  at  the  end  of  the  tailed  ones. 
Kow  I  see  how  the  artist  has  overlooked  this  important  charac- 
ter, just  as  Schmidt  states,  at  the  end  of  his  preface  to  his 
Adriatic  sponges, '  an  artist  by  profession  fails  here.' 

"  There  is  no  sach  spicule,  ^ur-amwii  recurred,  in  any  other 
spcmge.  Was  I  wrong  in  stating  this  as  the  peculiarity  of 
Sottella  ?    Have  we  not  now  found  out  a  Fbilippme  one  by  it  ? 

"  Has  not  Thomson's  artitt,  because  he  did  not  know  the 
value  of  this  fourth  arm  in  the  tailed  spicoles,  omitted  to  pot 
in  more  than  three,  although  he  has  put  in  four  in  iJie  body- 
spicules?  And  do  we  not  here  see'  the  disadvantage  nmler 
which  a  professed  artist  Ubours,  as  Schmidt  has  stat^? 

"  I  find  the  Philippine  RotteUa  has  been  put  into  a  bottle  with 
the  two  other  species  that  tou  sent  down  in  the  box,  or  at  least 
with  the  goblet-sponge  ana  the  EuplecteUa*,  because  it  contaiiu 
spicules  of  the  latter.  When  the  heads  of  spicules  with  recnrrad 
spines  get  into  other  sponges  they  break  off  and  remain  then, 
because  being  barbed  uke  an  arrow  they  easily  go  in,  but  never 
come  out  again ;  and  you  can  always  tell  that  they  do  not  be- 
long to  the  species,  because  they  have  their  heads  where  their 
tails  ought  to  be.  No  spicule  has  a  head  like  this  in  the  t^Kmge : 
it  is  amays  at  the  extremity  of  the  long  spicule,  a£  coniBe. 
Hence  it  was  that  I  found  so  many  of  the  four-armed  headed 
spicttlea  stack  into  Tethya  antareiica,  and  was  thus  able  to 
make  out  the  antarctic  deep-sea  genns  Sasmlla. 

"  There  are  several  of  the  spicules  of  the  goblet-ahaped 
sponge  [Crateromorpha}  in  the  sUrlace  of  the  Philippine  Soa- 
se^,  especially  the  minute  spicules,  somewhat  like  in  structure 
thongh  not  in  form  to  those  of  Euplectella." 

Mr.  Carter,  in  a  subsequent  note,  states  that  the  mintiU 
spicules  in  Orateromorpha  and  BoaatMa  are  very  much  alike, 
and  that  they  both  contain  crucial-headed  ones  which  are 
almost  undistinguishable  from  each  other. 

He  also  adds  that  Dr.  W.  Thomson  has  sent  him  the  speci-< 
men  of  Sosaella  above  alluded  to,  and  that  it  toms  out  to  be  a 

■  [It  was  contained  in  the  Bune  bottle  of  ■jdrftsti^hpiMttObwnT.&fi;] 
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Ibinl  Bpeciea  of  tfatt  genua,  being  widely  differeat  from  tha 
uUrctic  aod  Philippine  ones. 

Ewpleciella  aapergUlum. 
Dr.  A.  B.  Heyer  has  broaght  home,  and  placed  in  the  Bri* 
tiah  Hoaenm,  two  epecimens  of  this  sponge  m  Bpirits  from  the 
Philippinea,  whieh  are  entirely  covered  with  a  thick  coat  of 
Barcode  like  the  bark  on  a  Oorgonia,  bnt  softer,  so  that  the 
liltceoOB  fibres  are  entirely  hidden  from  view.  No  one  woold 
inspect  that  this  sponge  had  such  a  beantifnl  lace-like  stniC' 
tme,  but  simply  a  netted  or  pierced  tube,  with  irregular,  cir- 
colar,  thither  hoope.  The  flesh  or  aarcode  is  of  a  dark  brown 
colour,  but  most  hkely  is  coloured  by  the  action  of  the  spirit. 

E^eriadfE. — ^Along  with  these  sponges  were  sent  some  fragr 
ments  of  a  sponge,  according  to  Mr.  Carter's  examination, 
"  nearly  allied  to  Malichimdna  ittcriislans,  with  ^iaee  kinds  of 
Rpicolea: — 1,  large,  sabulate,  smooth;  2,  bihamate;  3,  equi- 
anchorate,  larger  than  the  bihamate." 

Mr.  Oarter-9  microscopical  examination  of  Mtyerina  elavt- 
JbrmQani  Crateromorpha  Afeveri  will  he  found  at  pp.  110-118 
of  this  Number  of  the  '  Annalg.' 


XXI. — On  Codiophyllum,  a  new  Oenat  ofUnicdhdar  Qrem 
Algafrom  Port  Natal  By  Dr.  J.  £.  OsAT,  F.B.S.  &c. 
[Hat*  IX.] 
Ahokq  a  large  collection  of  corals  and  corallines  from  Fort 
Xstal,  sent  by  Colonel  Bolton,  I  observed  some  specimens  of 
a  green  spon^  alga  of  a  tliick  cloth-like  texture,  more  or  less 
of  a  wedge-^ape,  and  borne  on  »  solid,  cylindrical  stem, 
which  is  branched  at  the  bottom,  and  may  be  a  distinct  Rho- 
dosperm  Alga  on  which  it  is  parasitic.  This  stem  pierces  and 
ED[^rtB  the  broad,  expanded  frond,  and  is  branched  so  that 
the  branches  support  the  di£erent  paits  of  the  expansiour 
When  the  felt-like  cloth  is  carefully  examined,  it  is  found  to 
ttmast  of  a  very  fine  network  of  fine  cylindrical  tubular  fibre, 
which  inosculates  in  every  direction,  leaving  a  minute  mesh. 
When  looked  at  in  a  mass,  the  mesh  seems  to  be  arranged 
in  very  obscure  circles  concentric  to  the  outer  margin,  indi- 
cating the  lines  of  growth,  the  mesh  of  the  outer  e^e  being 
incomplete.  The  stem  is  toogh  and  fleshy  when  soaked  in 
vata,  but  becomes  cartilaginous  when  dry  \  in  the  younger 
specimens  it  is  tortuous  and  slightly,  branched,  each  .bruidi 
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ending  in  a  triangular,  vedge-shaped  frond,  with  the  Btem 
extending  a  alight  distance  from  its  base;  the  stem  is  thick 
and  gradually  tapers  aa  it  extends  in  length,  and  is  affixed  to 
a  roi^  by  a  rather  extended  base.  The  older  fronds  become 
more  or  less  Bemicircolar,  with  one  or  two  slight  lobee  on  the 
ciicumference,  and  the  stem  becomes  divided  at  the  base  of  the 
frond  into  several  branches,  which  spread  oat  in  a  palmated 
manner  and  thus  support  the  different  parts  of  the  frond,  which 
rarely  throws  out  a  rounded  lobe  of  a  similar  structure  fiom 
its  surface. 

The  stem  when  wet  is  flesh-coloored,  becoming  dark  brown 
or  blackish  when  diy ;  the  frond  is  green,  like  the  rest  of  the 
chlorosperm  Al^. 

This  plant  evidently  forms  a  new  family ;  and  I  do  not  know 
to  what  existing  group  of  the  green  Algie  to  refer  it  The 
filaments  of  which  the  felted  net  is  composed  are  cylindrical, 
all  of  the  same  size,  and  in  external  appearance  like  the  fibre 
of  Cladophora;  but  they  appear  to  be  entirely  destitute  of 
articulations,  and  they  are  very  unlike  the  contmuona  fibre  of 
the  OaciUatoria  or  UalotArix,  and  they  seem  to  have  most 
alliance  with  Bryopnt. 

l^ia  plant,  when  roughly  dried  with  other  seaweeds  as  it 
comes  out  of  the  sea  (and  Ihave  little  doubt  it  is  so  when  it  '\i 
growing),  has  a  matted  green  &ond  which  is  thicker  and  more 
(^qne  in  the  older  and  more  developed  specimens,  when  it 
looks  like  a  piece  of  felted  cloth  just  showing  the  internal 
stems  through  some  parts  of  it ;  but  when  it  is  washed  in  fresh 
water  and  dried  between  blotting-paper  with  just  sufficient 
pressure  to  prevent  its  curling,  the  frond  loses  a  great  part  of 
its  thickness,  becomes  nearly  transparent,  shows  the  details  of 
the  network  and  the  internal  part  of  the  stem  through  the 
substance,  veiy  tmtike  the  living  state  of  the  plant. 

The  genus  may  be  thus  defined : — 

CODIOPUYLLUM. 

The  frond  expanded,  formed  of  uniform,  minute  network, 
matted  together  so  as  to  form  a  cloth,  and  consisting  of  uni- 
form cylindrical  tubular  fibres  supported  or  parasitic  on  a  car- 
tilaginous solid  stem,  which  pierces  the  base  of  the  frond  and 
is  affixed  to  the  rocks  by  an  expanded  base. 


«  natalense.     PI.  IX. 

Stem  branched,  tapering,  ending  in  a  triangular  wedge- 
shaped  frond,  which  becomes  more  or  less  semicircular,  and 
sometimes  furnished  with  one  or  more  lobes  on  the  surface. 

Zfoi.  Coast  of  Natal. 
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EXPLANATION  OF  PLATE  K. 

Th«  kdnlt  frond. 

■toma  of  «n  adnlt  froDdj  part  of  ibe  networic  still 


A  jotmg  speeiman  with  root  dried  mfter  being  MMked  in  freah  water. 
Fart  of  the  frond  magnifi«d,  ahoving  th«  imporfect  mMhw  in  pto- 
OCM  of  foniution  on  the  margin. 


XXIL— -.^nnser  to  Dr.  Bowerbanle's  "  Ohaervatioru  on  Mr, 

Carter'a  pt^fr  &c"  in  the  last  Number  of  the  ' Annalt* 

By  H.  J.  (JABTEE,  F.K.S.  &c. 
Ih  reply  to  Dr.  Bowerbank's  criticisms  on  my  paper  "  Od 
two  new  Sponges  from  the  Antarctic  Sea&c.,"intne'Anna]a* 
of  list  Jane,  I  can  only  state  that  I  BhiJl  be  quite  sadsfied 
with  the  Terdict  that  a  pemsal  of  onr  respeotiTe  papers  may 
give.  I  employ  no  artist,  make  my  own  aiawings,  write  my 
own  deacriptionB  to  the  beat  of  my  ability,  and  with  nothing 
to  compensate  me  bat  the  hope  that  I  am  commanicating  the 
troth,  and,  in  many  instances,  saving  fatore  stadents  &om 
knng  time  in  labonring  to  nnderBtand  that  which  too  ire- 
qnently  is  imaginary,  miBconceived,  or  utterly  unintelligible. 

Truly  it  has  been  said,  that  "  of  all  extcaragance,  waste  of 
time  is  the  greatest^"  and  what  is  this  but  a  grieTOna  waste 
entailed  upon  posterity  (if  his  works  ever  leacn  it)  of  an  ig- 
nonmt  or  onscmptilons  aathor. 

hi  cndcising  Dr.  Bowerbank's  publications  I  am  not  criti- 
ciung  Dr.  Bowerbank  (personally  we  should  not  know  each 
other  in  the  street),  but  simply,  as  I  have  before  stated,  en- 
deavouring to  save  time  for  tnose  who  may  come  after  us  in 
nmilar  inquiries. 

Controversial  disputes  afford  vety  little  interest  to  any  but 
the  parties  immediately  concerned,  and  therefore  ought  not  to  be 
aibwed  to  occnpy  the  pages  of  a  valuable  scientific  joomal. 

Dr.  Bowerbuik's  and  my  own  descriptions  are  now  before 
the  public  j  and  a  practical  examination  of  them  concerns  the 
pnbUc  and  posterity  much  more  than  it  will  ever  concern  us. 

I  have  not  time  to  make  finished  drawings,  but  my  sketches, 
1  have  no  doubt,  will  serve,  at  least  diagrammatically,  with 
tny  descriptions  to  convey  the  meaning  I  liitend  to  on  intel- 
hgent  naturalist. 

Besides,  however  "talented  and  accorate  a  microscopical 
«t&t"  may  be,  Dr.  Bowerbank  will  hardly  deny,  I  should 
dunk,  what  Dr.  Schmidt  states  on  this  subject  at  the  end  of 
the  preface  to  bis  work  on  the  Adriatic  Sponges,  viz. : — "  Ein 
Uakr  von  I^ofession  wUrde  die  Charaktere  vieler  Species 
kuun  haben  susdrticken  konnen,  &c." 

Ann.<i;Mag.N.Hi»l.  Ser.4.   Vol.x.  11 
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Ha;  16, 1873.— Fruicia  Oaltxin,  U.A.,  Vic«-PK«deiit,  in  Ote  Chair. 

"  Remarks  on  the  senge  of  Sight  in  Birds,  «ccoinp*nied  b;  i  de- 
KripUon  of  the  Eje,  and  particiilarlr  of  tlie  Ciliary  Muscle,  in  time 
Bpeines  of  the  order  Rapaeea."     By  Robkht  Jahkb  Lkk,  M.A., 

It  is  proposed  in  thia  communication  to  describe  certain  pecaliaritia 
in  the  eye  of  the  bird  as  compared  with  the  ryes  of  otber  VertebnU, 
and,  further,  to  examine  to  what  extent  those  peculiarities  enable  ui 
to  explain  the  remarkable  powers  of  sight  with  which  all  species  of 
birds  are  more  or  less  highly  endowed. 

Those  who  study  the  habits  and  modes  of  existence  of  the  lowtr 
animals,  find  ereat  interest  in  applying  to  Tsrious  phenomena  cod- 
nected  with  them  the  results  of  anatomical  investigatioii,  and  in 
endeavouring  to  discover  such  causes,  or  means  adequate  to  produce 
such  effects,  as  to  render  the  supposition  of  the  existence  of  an 
indefinite  property  like  instinct  very  frequently  unnecessary. 
-  This  method  it  is  my  desire  to  apply  in  the  explanation  of  those 
high  and  distant  flights  which  are  performed  by  certain  spedes  of 
birds  in  search  of  food  or  in  their  migrations  to  difierent  localities. 

For  us  it  is  difficult  to  form  a  clear  conception  of  the  power  of 
sight  possessed  by  birds  if  we  only  use  our  own  faculties  in  this 
respect  as  the  standard  of  comparison ;  by  which  I  mean  to  imply 
that  the  mind  must  be  prepared  for  the  consideration  of  the  pheno- 
mena referred  to  by  observing  in  detail  numerons  important  differ- 
ences in  the  structure  of  the  eye,  which  combine  to  fadlitate  a 
conception  of  ideas  otherwise  beyond  the  reasonable  limits  to  which 
even  imagination  might  extend. 

This  field  of  inquiry  w>ll  long  engage  the  attention  of  the  natnnlist 
«nd  anatomist ;  indeed  it  may  be  said  to  be  inexhaustible ;  and  I 
feel  considerable  hesitation  in  offering  a  contribution  insignificantly 
small  to  the  elucidation  of  a  subject  of  such  magnitude. 

We  may  acquire  some  idea  of  the  sight  of  the  bird  by  comparing 
the  dimensions  of  the  eye  with  those  of  the  brain  or  the  optJ£  lobes; 
and  by  arranging  the  measurements  thus  obtained,  and  referring 
them  to  some  fixed  standard,  we  may  estimate  the  relative  and 
individual  powers  of  vision  enjoyed  by  different  species.  In  illustra- 
tion of  this  we  hare  an  instance,  in  the  caseof  oneof  the  birds  which 
I  propose  to  describe  minutely  in  this  communication,  in  which  the 
eye  is  actually  considerably  larger  than  in  the  human  species ;  and 
we  have  a  still  more  striking  example,  considering  the  sise  of  the  bird, 
in  the  Qmira  eorottata. 

Again,  if  we  regard  the  eye  as  an  optical  instrument,  we  msy 
estimate  its  efficiency  by  examining  the  internal  structures  on  which 
the  formation  and  perception  of  the  image  depend, — such  as  tbe 


D,g,t,.?<i  I,,  Google 


Mr.  R.  J.  Lee  on  the  Setue  of  Sight  in  Birds.        143 

HK  ind  CMEBcirat  of  refraction  of  tbe  l«iu,  the  extent  And  diuacter 
of  the  retina,  and  p&rticniarly  those  difference!  of  minnte  itmcture 
which  bftve  relation  to  siuceptibilitr  to  light,  bjr  which  the  night- 
flying  bird*  are  diftioguished  from  the  daj-flyerB.  Nor  does  the  ia- 
ifDTj  into  the  effecU  of  domestication  upon  the  sight  appear  less 
interesting. 

It  is  onlj  to  point  ont  the  Tarioos  if  ays  in  which  we  maj  deal  with 
this  nibject  tliat  I  have  mentioned  these  different  lines  of  research, 
and  m  order  that  it  msj  be  understood  that  I  ha^e  not  overlooked 
their  importance.  It  is  to  one  particular  propertj^  of  the  eje  that 
m  own  ohserrations  have  been  chiefly  directed,  namely  the  power 
of  accomniodation  for  distance ;  and  I  shall  endearonr  to  show  that 
in  birds  great  range  of  vision  depends  npon  the  development  and 
duiacter  of  tbe  ofiary  mnscle,  to  which  all  are  agreed  that  the  power 
of  idjustment  is  to  be  attributed. 

It  is  chieflr,  then,  a  companson  of  tbe  ciliary  mtude  in  different 
birds  to  whicD  I  invite  attention,  assuming  the  perfection  of  the  sight 
to  depend  on  this  power  of  accommodation,  and  that  again  on  the 
character  of  the  muscle.  Let  me  first  mention  the  general  opinion 
entertained  by  those  who  are  best  acquainted  with  the  habits  of 
tbst  class  of  birds  which  astonish  us  by  the  rapidity  and  duration 
of  their  flights,  namely  the  pigeons,  in  regard  to  the  means  by  which 
they  accomplish  them.  In  hia  interesting  work  on  this  subject  Mr. 
Tcgetmeier  gives  his  reasons  for  concluding  that  "  homing,"  as  it  js 
termed  in  the  Antwerp  pigeon,  is  not  the  result  of  "  instinct,"  but 
of  "  observation."  These  pigeons  require  to  be  trained  stage  by 
itsgt,  or  they  are  certain  to  be  lost.  The  best  of  them  refuse  to  fly 
in  a  fog  or  in  tbe  dark.  They  crave  in  new  localities  some  known 
landmark ;  and  hence  their  gradually  increasing  gyrations,  until 
having  descried  some  familiar  object,  they  recollect  their  route  and 
fly  itrught  ahead.  The  objection  that  no  pigeou  can  possibly  see 
for  two  hundred  mUes  ahead  is  met  by  the  details  of  aeronautic  ex- 
perieace.  Mr.  Glaisher,  half  a  mile  ^ofL  in  air,  could  embrace  in 
ois  "  bird's-eye  view"  the  course  of  tbe  Thames  from  the  Nore  (o 
Bichmond ;  and  Mr.  Wheelwright,  though  puzzled  to  account  for 
the  flying  pigeons  "  homing"  across  seas  (as  from  London  to  Ant- 
werp), which  can  o£Fer  no  landmark,  is  disposed  to  attribute  their 
power  of  doing  so  to  their  habit  of  soaring  round,  circling,  and 
Matjng  about  tuitil,  sooner  or  later,  they  can  descry  their  familiar 
gnide-posta. 

My  own  observations  entirely  support  Mr.  Tegetmeier's  coDclu- 
■Loos.  This  part  of  my  subject  is  one  of  general  interest;  and  I 
trosttbat  I  shall  be  pardoned  for  attempting  to  alleviate  the  tedious- 
ncss  of  anatomical  details  by  this  digression. 

It  must  clearly  be  understood  that  perfection  of  sight  for  very  near 
streets  U  ss  important  as  very  extensive  range,  and  that  the  chief 
function  of  the  ciliary  muscle  is  lo  adjust  the  sight  for  the  former 
rather  than  for  tbe  latter.  When  the  eye  is  at  rest  (that  ia  to  say, 
when  the  muscle  is  relaxed)  vision  of  very  distant  objects  is  permitted ; 
snd  it  is  when  the  distuoce  ifi  diminbbed  to  a  very  few  inches,  and 
11* 
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in  nnall  apedes  of  birds  to  cooiiderably  leu  than  an  inch,  that  tbe 
action  of  tne  moacle  is  eKerted. 

The  exact  flinctioiu  pcrfonned  br  the  ciliary  moBcle  in  all  tboK 
vertebrata  in  if  hich  it  exists  are  still  undecided ;  but  it  is  not  difficnlt 
to  reconcile  tfae  accounts  which  have  been  nTen  by  different  uisto- 
mists  of  its  stnictnre,  if  we  are  aware  of  the  fact  that  the  mnsde 
does  not  possess  the  same  characters  in  all  classes  of  animili — 
indeed,  that  it  is  not  precisely  tfae  same  in  those  that  are  ten  nesrif 
alHed ;  so  that  it  is  important,  particularly  in  the  case  of  birdi^  si 
will  he  seen,  to  mention  the  speraes  under  consideration. 

It  may  be  stated  generally  that  in  biids  it  is  dereloped  in  a  r- 
markable  dmee ;  in  fish  it  is  entirely  wanting;  in  the  mammalia  it 
Taries  directly  in  proportion  to  the  powers  of  agbt  poaaessed  by  the 
Bpedes,  except  in  tfae  feline  class  and  in  those  animals  which  enjor 
tne  power  of  noctunul  vision,  and  in  which  the  ciliary  mutcle  u 
pectuiaily  Urn  and  lUfferently  dereloped  from  the  same  stnictare  io 
other  mammals. 

The  three  specimens  which  are  to  be  described  belong  to  the  Essie 
Owl,  the  Egyptian  Vulture,  and  the  Buixard.  Thev  were  broa^t 
from  Egypt  by  a  gentleman  who  shot  the  birds  himself,  and  removed 
the  eyes  while  in  tfae  fresh  state,  preserring  them  in  spirit  of  wine 
till  be  sent  them  to  me. 

The  eye  of  tfae  Eagle  Owl  presents  in  the  most  strikinKd^[Tee  the 
peculiar  characters  of  the  class  to  which  it  belongs.  The  first  of 
these  are  its  shape  and  size,  too  well  known  to  require  descriptioa, 
adapted  as  they  are  to  the  very  shallow  csTities  of  tfae  orbits. 

In  the  Egyptian  Vulture  the  pyramidal  shape  of  the  eye  is  IcM 
lemarkable,  and  a  slight  approach  is  obserrable  m  it  to  the  spfaerieal 
globe.  In  tfae  Bnxasrd  tfais  is  still  more  marked,  and  the  eye  resembles 
as  much  the  eye  of  the  Pigeon  as  it  does  that  of  the  Eagle  Owl. 

in  examination  of  specimens  which  have  been  preserved  in  spirit, 
it  is  necessary  to  restore  tfae  pliancy  of  tfae  tissues  of  the  olisry 
muscle  by  allowing  them  to  remain  in  water  for  some  days ;  and  1 
may  ohserre  that  as  this  condition  must  he  obtained  in  order  to 
make  satisfactory  preparations,  the  method  of  using  solntiana  of 
chromic  aad  or  bichromate  of  potash  to  enable  the  anatomist  to 
make  sections  is  not  to  be  recommended,  if  the  object  be  to  ascettsin 
the  diinensions  of  the  muscle  and  tbe  elasticity  of  the  ligament,  which 
will  be  presently  described.  It  need  hardly  he  stated  that  Uie  best 
mode  of  treating  the  eye  ii  to  freexe  it  and  then  make  sectioni. 

The  strong  plates  of  bone  which  exist  in  the  sclerotic  of  birdi 
preserve  the  shape  of  tfae  eye  sufficiently  well  to  allow  of  the  dimnt- 
aions  being  ascertained  after  it  has  been  preserved  m  spirit. 
In  the  Ea^  Owl  tfae  dimensions  are  as  follow : — 

in. 

Diameter  of  cornea 

XKameter  of  base  of  eye I- 

Antero-posterior  length I .  „ 

Lateral  diameter  of  lens A 

AnteTO>posterior  diameter  of  lens i 
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Hie  ibMpe  of  the  leiu  doea  not  appev  to  be  ottered  hj  the  Bcdon 
et  dcohol;  but  the  aiie  is  diminulied,  and  the  meuuremeots  jiut 
fUt«d  are  Ina  than  thej  would  be  foond  to  be  if  the  lens  had  been 
petftctly  freah. 

The  ejre  ia  fint  to  be  dinded  mto  halyei  by  catting  through 
the  iderodc,  choroid,  cornea,  and  iria.  We  may  r^ard  the  Hclerutic 
u  a  hoUow  case  encIoeiiiK  &  sphere,  of  which  the  choroid  is  the 
fiopet  eorering,  and  whi^  sphere  is  attached  to  its  case  by  tissues 
ai  hig^^  dastic  uid  mnscoUr  properties,  by  which  a  certain  amount 
of  morement  is  capable  of  being  effected  in  the  parts  on  which  the 
fimnation  of  the  image  depends.  It  is  to  be  Dbserred,  however,  that  the 
posterior  snrface  of  the  choroid  is  kept  in  close  apposition  to  the 
mncr  and  posterior  surface  of  the  sclerotic,  ao  that  movement  of  the 
saleiior  parts  is  not  communicated  to  that  part  on  which  the  optic 
Dcrre  is  expanded.  In  the  eye  of  the  Eagle  Owl  these  conditions 
ire  obtained  in  the  following  manner. 

Thewholeof  the  posterior  surface  of  the  choroid  which  corresponds 
bi  the  optic  disk  is  kept  in  close  apposition  to  the  sclerotic  by  the 
diieet  attachment  of  the  circumference  of  the  part  immediately 
beoeath  the  margin  of  the  retina ;  it  is  also  fixed  where  the  nerre 
pswts  throngh  the  sclerotic,  while  delicate  fibres  from  the  choroid 
icffl  it  in  its  position  at  other  points. 

The  asterior  part  of  the  choroid,  oa  the  contrary,  is  not  in  contact 
with  the  sclerotic,  as  the  ciliary  mnscle  and  the  structure  I  have  termed 
tbeposterior  elastic  ligament  intervene. 

11111  division  of  the  choroid  is  not  artificial,  but  is  clearly  defined 
by  a  difference  of  structure,  llie  posterior  part  is  but  slightly 
nacnlar,  is  not  elastic,  is  of  considerable  tenuity,  and  has  ercater 
resemblance  in  its  general  characters  to  the  choroid  of  fish  than  to 
tbit  of  tbe  mammalia. 

The  anterior  portion  is  covered  on  its  internal  surface  by  the  dliacy 
processes,  which  extend  to  the  angle  of  curvature  of  the  posterior 
pirt  of  the  eye.  The  tissue  of  this  part  of  the  choroid  is  of  peculiar 
dnracter ;  it  is  dense,  strong,  and  melastic,  and  appears  to  be  com- 
psaed  of  delicate  fibroos  tissue.  The  combination  of  these  characters 
oubles  it  to  preserve  its  symmetrical  shape,  and  ensure  to  some 
degree  the  preservation  of  the  stmctnres  within  it.  It  possesses  a 
lipditj  which  may  be  compared  to  that  of  ordinary  writing-paper, 
ud  is  of  about  the  same  thickness.  The  anterior  part  of  the  choroid 
>•  attached  to  the  sclerotic  by  another  structure — a  system  of  fine 
tlsitic  fibres  which  pass  from  the  corneal  margin  of  the  sclerotic  to 
tlie  Hne  of  union  between  the  iris  and  the  choroid,  and  for  which  I 
proposed  the  name  of  anterior  elastic  filaments.  Between  the  an- 
|erior  elastic  filaments  and  the  posterior  elastic  ligament  (a  distance 
in  the  eye  of  the  Eagle  Owl  of  nearly  five  eighths  of  an  inch)  is 
interposed  the  dliory  mnscle.  The  body  of  the  miucle  is  attached 
to  the  line  of  nnion  of  the  sclerotic  and  cornea,  so  that  it  may  be  said 
to  vise  from  the  anterior  angle  of  curvature.  The  greater  part  of  the 
posterior  portion  of  the  mnscle  is  of  delicate  tendinous  structure  ;  its 
■UK  of  insertion  into  the  choroid  is  the  ssme  as,  but  on  the  opposite 
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nde  of,  the  line  of  insertioa  of  the  posterior  elutic  ligHBeot,  The 
bTeadth  of  the  Utter  Btmcture  ii  about  one  eighth  of  an  incli^  while 
the  length  of  the  nuterior  elutic  filaments  it  nearly  the  Bam&  That, 
patiing  from  before  backwarda,  we  hare  the  anterior  elaatic  filament^ 
the  bodv  of  the  ciliary  moMle,  il>  long  delicate  tendinoua  portkn, 
and  lasUy  the  posterior  elastic  ligament.  To  exhibit  the  Btmctoni 
■adsfactorily,  the  best  plan  is  to  make  a  section  of  the  choroid  and 
sclerotic  of  one  aixteeath  of  an  inch  in  thickness,  and  after  filing  the 
two  ends  of  the  section  on  a  layer  of  cork  with  needles,  to  dissect  the 
muscle  nnder  water  or  alcohol — a  very  sim  pie  process  if  a  magnifying- 
glass  of  an  inch  focus  is  employed.  It  is  only  necessary  to  draw  the 
iris  gently  away  from  the  sclerotic  so  as  to  extend  the  anterior  elastic 
filaments,  fixing  it  with  a  needle,  and  then  to  do  the  same  with  the 
choroid,  taking  care  to  hold  that  membrane  at  a  point  posterior  to 
the  line  of  insertion  of  the  posterior  elastic  ligament. 

The  length  of  the  ciliary  muscle  is  about  three  eighths  of  an  inch. 
I  have  attempted  to  preserre  sections  made  in  this  way  in  Canada 
balsam,  but  have  foand  that  rupture  of  the  ligament  usually  takes 
place,  1  presume  from  its  tenacity  being  destroyed  by  the  action  of 
the  fluid.  It  is  on  that  part  of'^the  choroid  which  lies  between  its 
two  lines  of  attachment,  on  its  internal  surface,  that  the  ciliary  pro- 
cesses are  dexeloped,  and  to  the  anterior  part  of  those  processes  that 
the  crystalline  lens  is  attached .  Contraction  of  the  dhary  mnsde,  it 
is  reasonable  to  suppose,  would  produce  a  change  in  the  porition  of 
the  lens,  and  woula  take  place  when  the  object  to  which  the  ai^t 
was  directed  was  close  to  the  eve — that  ia  to  say,  the  muscle  is 
employed  in  accommodation  for  short  range  of  Tiuon.  The  position 
of  rest  is  restored  by  the  posterior  elastic  ligament,  which  acta  in 
direct  opposition  to  toe  muscle. 

The  eye  of  the  Vulture  is  smaller  than  that  of  the  Owl,  is  not  so 
decidedly  pyramidal  in  shape,  and  may  be  placed  between  the  latter 
■nd  the  eye  of  the  Buzsard.  The  chief  difference,  however,  between 
them  is  in  the  greater  degree  of  concavity  which  the  posterior  portion 
of  the  sclerotic  assumes ;  so  that  in  the  Owl  the  retina  lies  on  a  flatter 
surface  than  in  the  Buziard,  while  in  that  respect  the  Vulture  is  be- 
tween the  two. 

The  dimensions  of  the  eye  of  the  Vulture  are  as  follow  : — 

in. 

Diameter  of  cornea ■^ 

Lateral  diameter  of  the  sflerotic  in  its  broadest  part ....      1  A- 

Antero-pcMterior  diameter  of  eye     ^ 

Length  of  cibarr  muscle ^ 

Breadth  of  the  posterior  elastic  ligament    ^ 

Length  of  the  anterior  elastic  filaments  approximately  the  same. 

With  r^ard  to  the  anterior  elastic  filaments  and  the  posterior 
elastic  ligament,  it  is  unnecessary  to  make  further  remark,  beyond 
that  they  resemble  those  structures  in  the  eye  of  the  Owl. 

In  the  Buuard  the  dimensions  of  the  eye  and  its  structurea  are  as 
follow  ;— 
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Oiameter  of  cornea -^ 

Lateral  diameUr  of  eye    1 

Antero-poateiior  diameter  of  eje     | 

La^th  of  ciliary  muscle -fg 

Lagth  of  posterior  elastic  ligameat    1      ■ 

Length  of  anterior  elastic  filvnent     J     i* 

Id  order  to  ucertHin  the  mechanical  effect  produced  by  the  ciliary 
nniscle,  the  simple  experiment  may  be  performed  of  applying  traction, 
by  means  of  a  pair  of  forceps,  on  the  choroid,  the  diasection  being 
arranged  and  fixed  as  I  have  described.  It  will  readily  be  seen  that 
the  elastic  ligament  acts  in  direct  opposition  to  the  mnscle,  and  in 
the  living  eye  has  the  power  of  restoring  the  parts  to  the  condition 
ofrest. 

The  ciliary  muscle  is  composed  of  striated  fibre  of  very  distinct 
duncter.  It  raries,  as  is  seen  in  the  three  examples  described,  in 
length  and  amount  of  muscular  tissue.  The  tendon  in  the  Owl  is 
loug  and  the  body  of  the  muscle  abort ;  but  in  the  other  species,  as 
in  most  birds,  the  muscular  fibres  extend  to  a  great  length,  if  not 
entirelyfrom  the  origin  to  the  insertion  of  the  muscle.  These  minute 
difhrnkces  should  be  pointed  out  in  detail  in  the  case  of  each  species 
of  bird. 

The  elastic  ligament  is  composed  of  very  delicate  elastic  tissue,  the 
midOBCopical  character  of  which  is  well  defined. 

On  the  peculiar  nature  of  the  anterior  elastic  filaments  I  beg  to 
postpone  any  decided  opinion. 

With  regard  to  the  nerves  which  supply  the  riliary  muscle  and 
the  irii,  I  hate  no  particular  remarks  to  offer,  as  the  description 
which  I  gave  some  years  ago  of  the  ganglia  and  plexuses  on  the 
oHiry  nerves  in  the  eye  of  the  Pheasant  will  apply  generally  to  all 
birds.  Whether  the  contraction  of  the  iris  and  the  accommodation 
of  the  sight  be  voluntary  or  inTolontary  actions  on  the  part  of  birds 
we  cannot  say  positively ;  I  am  inclined  to  believe  that  the  latter  is 
the  case. 

For  the  sake  of  convenience,  and  to  render  any  further  researches 
on  the  dimensiooB  of  the  different  parts  of  the  eye  in  other  species 
of  birds  symmetrical  vrith  those  contained  in  this  communication,  I 
hire  arruiged  the  principal  facts  in  a  tabular  form  (see  p.  148). 

Aom  uis  Table  we  may  draw  the  fiillowing  conclusions; — 
that  in  the  Eagle  Owl  the  range  of  vision  is  smalt,  the  power  of 
accommodation  very  rapid  ;  in  the  Vulture  range  of  visioD  is  great, 
^  power  of  accommodation  considerable,  but  slower  than  in  the 
Owl;  intheBoczard  the  ranee  ofvisioD  is  greater  stilt,  and  the  power' 
■tf  seeommodation  capable  of  being  readily  and  extensively  exercised. 

These  conclusions,  I  think,  will  be  found  to  accord  vrith  the  obser- 
ntims  of  those  who  have  had  opportunities  of  making  themseWea 
scqnsinted  with  the  habits  of  the  birds  during  life. 

It  has  been  nanal  for  those  who  have  deroted  much  attention  to 
the  pfayBology  of  vision  to  propose  some  original  and  independent 
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expbuuitioa  of  the  muni  by  which  accominodatioii  for  d 
cfiected,  if  their  researcbet  bnTe  been  attended  with  the  obaemlioD 
of  anr  previooaly  imkoown  facts  connected  with  tbe  subject,  eitlier 
expenmental.  or  anatomical.  It  appean  to  me  that  as  yet  we  bare 
not  anfficieat  data  to  afford  a  perfectly  udafactorj  eiplaDation  of 
that  remarVable  property  possessed  by  the  ejt,  partly  on  account 
of  the  difficulty  of  ascertuning  the  exact  functions  of  different  struc- 
tures, and  particularly  by  reason  of  the  very  *arioas  conditions  which 
the  same  structures  assume  in  varioui  species  of  vertebrate  animals. 
The  line  of  inreitigation  which  is  pointed  out  in  this  commnnicalioa 
it  is  by  no  meani  certain  will  assist  in  the  solution  of  the  problem 


of  the  means  by  which  adjustment  for  distance  is  effected  ;  but  I  am 
inclined  to  think  that  we  hare  not  yet  exhausted  all  the  Teaonrees 
which  careful  anatomical  inquiry  places  at  our  command,  and  that 
when  a  sufficient  number  of  details  have  been  collected,  the  subject 
will  be  in  a  more  suitable  state  for  the  application  of  optical  laws  thaa 
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Supplement,  containing  a  description  of  the  Eye  in  JtA«a  Ameri- 
■  eana,  PAameoptenu  antijuorum,  and  Aptenodytei  Huwtboldtiii — 

In  tbe  American  Ostrich  the  eye  is  large,  and  the  itmctnres  con- 
cerned in  the  adjustment  for  distance  are  well  developed.  In  the 
Ostrich  (Struthio  eaauliu)  the  obserratioD  was  first  made  by  Sir 
P.  Crampton  of  tbe  existence  of  the  ciliary  muscle ;  and  as  the  views 
of  physiologists  r^arding  the  mechanical  functions  of  the  muscle  in 
the  accommodation  of  sight  were  various,  while  numerous  inquiries 
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were  made  tctt  soon  after  the  publication  of  thti  new  aoBtomical  fact, 
I  am  ^tified  in  having  the  opportanit;  of  pointing  out  the  caiue  of 
the  ducrepanciea  in  opinion  which  have  continued  to  the  present 

The  deacription  which  Crampton  has  given  is  correct  bo  far  as  it 

r\,  hat  it  was  limited  to  that  part  uf  the  ciliary  muscle  which  forms 
thickest  portion  of  it — that  is  to  say,  the  dense  piirt  which  Ues 
doMSt  to  the  margin  of  the  cornea.  The  tendon  of  the  muscle  and 
its  hnertion  into  ^e  choroid  were  not  observed  by  Crampton,  and 
the  structure  termed  the  posterior  elastic  ligament  was  overlooked. 
It  can  thus  be  explained  how  it  was  that  the  deflection  of  the  margin 
of  the  cornea  and  consequent  change  in  ita  carvature  were  advanced 
ss  the  means  by  which  accommodation  was  effected. 

The  eye  of  Khea  amerieana  appears  to  be  very  similar  to  that  o( 
Stnthio  eoMelut,  though  not  quite  so  large.  The  globe  is  of  irre- 
gular shape,  and  bulges  out  both  laterally  and  vertically ;  ita  diameter 
ID  the  former  direction  is  an  inch  and  two  thirds,  in  the  latter  an  inch 
and  a  half,  and  antero-posteriorly  an  inch  and  one  third 

The  sclerotic  is  not  particularly  thiclc,  and  contains  but  slightly 
developed  oaseous  atructure.  The  crystalline  lens  is  about  hJf  an 
bch  in  its  lateral  diameter,  and  ime  third  of  an  inch  in  its  antero- 
posterior diameter.  The  ciliarr  muscle  is  large  and  strong,  the  body 
thick,  and  the  fibres  diminisning  in  size  as  they  become  tendinous 
near  their  insertion ;  its  length  is  ^  inch. 

The  anterior  and  poatenor  elastic  ligaments  are  each  about  ^ 
inch  in  length,  though  it  is  to  be  understood  that  their  elasticity  is  so 
great  that  they  might  be  stretched  to  a  considerably  greater  length. 

In  the  first  part  of  this  communication  I  expressed  some  doubt 
r^arding  the  microscopical  character  of  the  anterior  elastic  Uga- 
meuta ;  indeed  the  tenn  tisatnent  was  not  applied  to  them,  as  they 
did  not  possesi  the  same  liatuct  character  as  the  posterior  elastic 
ligament. 

In  all  the  species  of  birds  which  have  come  under  my  observation, 
the  microscopical  character  of  the  last-mentioned  structure  was  the 
lame.  In  the  Rhea  the  anterior  elastic  filaments  are  distinctly  com- 
posed of  the  same  kind  of  elastic  fibres ;  their  colour  is  a  hght  grey ; 
they  coil  up  very  readily  when  torn  Arom  one  another  with  needles ; 
thev  are  to  some  extent  covered  with  &ie  granular  or  spongy  tissue, 
which  at  first  conceals  their  elastic  character ;  they  are  continuous 
and  of  equal  diameter  from  their  origin  to  their  insertion,  and  are 
united  more  closely  than  in  most  birds,  so  tfaat  the  filamentous  cha- 
racter so  clearly  seen  in  the  Owls  is  not  observed. 

A  more  complete  investigation  into  the  anatomy  of  this  part  of 
the  snbject  allows  of  the  conclusion  that  the  anterior  elastic  filaments 
are  compoaed  of  cellular  and  elastic  tissue  combined  in  different 
proportions,  and  that  the  differences  io  their  strength,  elasticity,  and 
kppearance  depend  on  the  collection  of  the  filaments  into  fibres  of 
varying  silsea,  or  their  approximation  so  as  to  form  a  continuous  sus- 
pensory band  between  the  iris  and  the  cornea. 

The  iris  in  this  bird  is  not  composed  entirely  of  muscular  fibrrs 
Am.A  Mag.  N.  Hist.  3er.4.   Fo/.x.  12 
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u  in  many  other  genera,  bnt  is  aoft  and  apoagy  m  iu  geaenl 
character,  and  more  like  the  iria  in  mammalia  than  in  birds. 

As  it  ii  detirable  to  limit  myself  to  thoee  particniar  itmctom 
which  are  concerned  in  the  accommodation  of  the  eye  for  dittance, 
deferring  for  the  present  certain  general  concluuona  vhich  freak 
obKrraboai  are  required  to  confirm,  1  shall  leave  to  the  coandei^ 
tion  of  the  natoraliat  the  aabjcuned  facts  arranged  in  a  tabulated  fonn, 
and  which  appear  to  me  to  be  applicable  to  the  eiplanation  of  tke 
habits  of  the  birds  bj  anatomical  peculiaritiea. 
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lagCEUANEOnS. 
On  a«  name  Tethya  and  iti  Vari^a  efSpeilvy. 
By  Dr.  J.  E.  Gkat,  F.RA  Ac 
LuuBGK  established  the  genos  Tethya  in  the  first  volnme  of  the 
'  Annales  da  Um^am '  and  in  the  '  Hut  Ifat.  d«s  Anim,  sans  Yeit.' 
ii.  p.  384  (1816).    As  nsnal  in  the  latter  vork  he  usee  the  Fiflnch 
generic  name  THhU  and  prints  tt  in  capitals,  and  the  Latin  generic 
name  TetJtia  in  oommon  Bom&n  characten :  but  the  i  ie  evidently  an 
oversight  or  misprint ;  for  to  each  of  the  rix  specieB  he  givee  the  name 
of  Telhya,  and  it  is  so  in  the  second  edition.    This  name  so  written 
has  bera  almost)  nnivenally  followed. 

Dr.  Johnston,  in  his  ■  firitlBh  Bpongea,'  p.  81,  writee  it  "  TtAea, 
Lamarck,"  but  quotes  Tithia  or  Ttth^,  lAm.,  lea  TheAj/a,  Gat.,  and 
Tethium,  HainT.,  and  obserres  it  ie  not  the  "  TetAta  of  Pliny,"  and 
that  Bohadsch  has  g^ven  the  nameof  TVAyim  to  the  Z'«(&i«of  limuens. 

])T.Bowerbank,in  his '  BritLsh  Bpongea' (i.  p.  181  and  ii.  p.  6),  adopts 
Dr.  Johnston's  name  of  TiAta,  but  quotes  it  as  Lamarck's,  probably 
from  Jc^mston.    In  the  next  page  he  quotes  Hilne-Edwarik^  edition 


r:,9,N..<ib,  Google 


at  I^marck,  and  gives  THhU  as  the  French  and  TetAea  erroneooalf 
as  the  Latin  name,  and  qnotee  Tethta  lyneurium  and  T.  eranmrn  as 
tjpea,  names  not  found  in  Lamarck. 

Nod  en  Ae  SytUmatio  Name  cf  ths  Walna.    By  Dr.W.  Fkizbs. 

Although  Bteenstnip  and  SnndeTall,  nearly  tliirteen  years  ago, 
ihowod  that  Ijnn^  in  the  first  edition  of  hia  '  Syetema  Natune ' 
(1735),  applied  the  generic  name  Odobanus  to  the  walms,  and  tliat 
at  the  same  time  the  name  Trieheehua  had  been  given  by  Artedi  and 
Unni  alike  to  the  manatee,  which  they  then  considered  to  belong 
to  the  clasa  of  fiahea,  it  seeme  that  these  focts  have  not  been  so  moob 
appiedated  as  they  ought  to  be.  Linn^  continued  to  apply  the 
name  Triduehut  exclusiTely  to  the  "  hairy  "  fish,  which  be  after- 
ward! united  with  EUpkai,  Bradypua,  Mj/rmteophaga,  and  Hanu 
m  hii  order  Bmta.  This  may  be  seen  even  as  late  aa  the  tenth 
edition  of  tbe  '  Syatema  ITatanB '  (1758),  wherein  the  walnu  flgareo 
at  the  aame  time  as  Phoca  ngmarvt  amongst  the  Fene.  Only  in 
the  twelfth  edition  of  his  'Syatema  Nature'  (1766),  p.  49,  lum^ 
added  the  iralms,  as  a  second  speaee,  to  tbe  manatee  in  Artedi'a 
genns  Triekeehtu,  upon  the  presumption  that  it  bad  "  dentee  pri- 
mores  nnlloa  ntiinque." 

It  seems  therefore  quite  dear  that  it  is  wrong  to  apply  the  generic 
name  TVicAmAm  (belonging  to  the  manatee)  to  the  walrus. 

We  have  another,  quite  anali^ns  case  in  zoolt^y  of  the  mls- 
apidication  of  a  generic  name,  namely  that  of  Umu  lakiatvM, 
vhtcb,  in  consequence  of  losing  its  £ront  teeth  easily,  was  trans- 
ferred from  the  Fene  to  the  Bruta  or  Edentata,  and  stands  as 
Bradypiu  urrinttt  in  the  systematic  arrangements  of  Pennant  and 
Siaw.  But  no  one,  I  think,  would  contend  tb  at  we  ought  to  apply  the 
name  Bmdt/pvt,  previously  used  for  the  Sloths,  to  the  Urtva  lahiatug. 


Two  spedmens  of  this  very  rare  and  extraordiaarily  large  Badiate 
■nimal  from  Greenland  were  obtained  during  the  Swedish  expedition 
of  the  frigate  '  Eogenia '  to  the  Northern  Ocean.  Only  two  speci- 
mou  had  previously  been  seen,  which  were  obtained  by  Captain 
Adrians  on  the  cooat  of  Oreenland,  and  described  by  H.  Christlob 
XyUiu  in  1754,  and  hy  Ellis  in  Phil.  Trans,  vol  xlviii.  p.  305. 
Theae  spedmens  are  believed  to  be  no  longer  in  existence ;  so  that 
the  redisoovery  of  this  animal  is  most  important,  and  we  await  the 
desBiiption  of  it  in  the  ecology  of  the  voyage  with  impatience.  (See 
Qiay,  Ann.  ft  Hag.  Hat  Hiat  1860,  v.  p.  25,  and  Cat  Sea-Pens 
in  Oril  Hns.  p.  39.) 

Ziphiui  Sowerbitmit. 

lb,  VUliam  Andrews  informs  me  that  they  hare  received  a  fine 
p«rleet  skeleton  of  this  rare  whale  at  the  Dublin  Kuseum.  This  is 
the  third  specimen  taken  on  the  weet  coast  of  Ireland  in  the  last  few 
years ;  they  were  all  males  and  have  two  large  well-developed  teeth 
like  the  qiednaen  figured  by  Sowerby. — Dr.  J.  E.  Okat. 
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Marine  Spontfa  in  At  Biitith  Miaeum. 
By  Dr.  J.  E.  Ghat,  F.E.8.  Ac. 
Ht.  Carter  has  examined  with  the  microecope,  figured,  and  described 
in  a  preliminary  manner,  the  apeoiee  of  spongee  in  the  Britiih  Ua«e<Dti, 
and  hag  determined  that  there  are  more  than  six  hundred  apeciet  of 
that  group  in  the  collection,  which  he  is  now  describing  in  detail 
Everr  day  brings  forward  important  additions  to  thi«  immense  class, 
showing  tiut  at  present  we  have  a  very  imperfect  knowledge  of  the 
spongee  in  existence ;  and  as  yet  we  have  not  received  any  sponget 
from  the  Persian  Gulf,  the  beautiful  inlands  of  the  Pacific,  or  from  the 
shores  of  the  northern  parta  of  that  ocean,  and  many  other  localities. 

Habitt  o/Terebratula  tnmoata.     By  Dr.  J.  E.  Out,  F.B^.  &a. 

Ur.  Atherstone  has  presented  to  the  British  Unseam  a  series  of 
speoimens  of  Terebratula  truneata  from  the  S.E.  coast  of  the  Cape 
of  Qood  Hope,  showing  that  this  species,  nnlihe  the  Ter^ratida 
from  the  Australian  seas,  which  are  generally  found  on  stones  and 
rocks,  lives  in  groups,  composed  of  specimens  of  all  ages,  on  the 
sterna  of  the  larger  Algs,  and  also  on  the  la^er  species  of  A$eidia. 
The  shells  vary  greatly  in  the  radiating  groovea,  some  being  very 
distinctly  ribbed  and  others  smooth,  even  in  the  same  group. 

On  tht  Reprodttflion  and  Mode  of  lAfe  of  the  Phyllopoda. 
By  Dr.  Fbibdbich  Briubb. 
The  author  observed  these  Crustacea  in  aquaria.  He  auoceeded 
r^eatedly  in  rearing  both  sexes  of  Apvt  eaneriformit,  linn.,  from 
the  ova,  and  in  witnessing  the  act  of  fertilisation.  In  this,  the  suls 
[Jaces  himself  upon  the  csrapaoe  of  the  female,  and  then  strikes  re- 
peatedly and  quickly  with  the  part  of  his  body  which  is  free  from 
the  carapace  upon  the  ventral  surface  of  the  female,  daring  which 
process  the  seminal  matter  is  evacuated.  The  male  of  Apiu  om- 
criformit,  Linn.,  and  that  of  Apvs  numidicug,  Oiube,  constantly 
poesees  one  footless  segment  more  than  their  females.  Thus  the  male 
of  Apv*  taneriformit  presents  seven,  and  the  Csmsle  six  footkss 
B^ments  at  the  extremity  of  the  body;  whilst  the  maleof  jt^ntfiw- 
midieut  has  nine,  and  the  female  eight.  The  aathor  has  also  re- 
peated the  experiment  made  more  than  a  hundred  years  ago  b; 
Sohsffer,  and,  taking  a  female  in  the  JVovp^tus-etage,  brought  it  up 
in  an  isolated  oonditdon — by  which  means  he  obtained  ova  which 
were  certainly  unfecundated,  and  from  which  only  females  wvre  de- 
veloped, the  eggs  of  which  again  ftirnished  only  female  Phyllopoda 
as  a  third  generation.  In  opposition  to  this  he  obtained  chie^ 
males  frvm  the  ova  of  fecundated  females.  In  conclusion,  the 
author  refers  to  the  breeding  of  these  and  other  Phyllopods  in 
aquaria  in  accordance  with  the  method  invented  by  Prasak,  and 
describes  briefly  the  mode  of  life  of  Branthiptu  Mtoffnalit,  Linn.,  and 
Silheria  ddhalaetnnt,  fiiipp.  —  Ata^er  dtr  Akad.  der  Witt.  t» 
men.  May  31, 1872.  p.  100. 
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XXni. — Note  OH  some  Fossil  Monkeys  Jbund  in  Italy,  preceded 
bv  a  Review  of  the  Fossil  Quadrumana  in  gejierat.  By  C. 
J.  FORSTTH  Majob,  M.D.* 

We  shall  commence  this  review  of  the  fonsil  monkeys  hitherto 
described  with  the  moTikeys  of  the  Eocene  strata. 

As  6>t1t  afi  1839  Messrs.  Lv^U  uid  Owen  indicated  in  the 
Londoo  diaj  of  Kyson  (in  Suffolk)  Bome  mandibnlar  teeth  of 
>  qnsdramanooa  animu  which  Prof.  Owen  at  first  named 
Haeacua  eocanua-^  and  afterwards  Eopithecus.  In  1862  the 
Bame  author  in  a  short  note}  declared  that  the  fossils  in  ques- 
tion ooght  very  probably  to  be  referred  to  a  species  of  Ilyra- 
colierium  {H.  cwnundtis),  a  pachvderm  of  which  only  the  teeth 
of  the  npper  jaw  were  previonsly  known.  In  a  collection  of 
fiwails  from  tne  above-mentionea  locality,  Prof.  Owen  had  met 
withj  on  the  one  hand,  a  series  of  upper  molars  of  the  type 
of  Hgracoiherium,  and  on  the  other  a  series  of  lower  molars 
■aw^ns  to  those  previously  described  nnder  the  name  of 
Uacaats  eoctentu,  and  likewise  resembling  the  mandibular 
teeth  d  Pliolophus,  a  genns  allied  to  Hyracotherium  leporinum. 
From  this  circomstance  it  becomes  probable  that  the  upper 
and  lower  teeth  may  have  belonged  to  one  and  the  same 
species :  but  as  to  the  conclusion  that  all  these  remuns  origi- 
nated bom  a  pachyderm  of  tbe  genus  Hyracotkenum,  mis 

*  Tnndated  by  W.  S.  Dalks,  F.L.S.,  ttam  the  '  Atti  della  Societa 
ItaliiBt  di  Scienie  Natunli,'  voL  xt.  pp.  79-96. 

t  Annsk  of  Nut  Hist  ser.  1.  vol.  iv.  p.  189,  Not.  1839.; 

t  "On  the  Hyncotheriaii  character  of  the  Lower  Molan  of  the  sup- 
powd  Haeacm  froja  the  Eocene  Sand  of  Eyaon,  SuSUk,"  Ann.  ft  Matr. 
Stt  HwL  MI.  S.  ToL  xj.  240,  1862. 
Anii.AMag.N.Hut.  Ser.  4.  Vol^  13 
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doea  not  seem  to  me,  at  present  at  least,  sufficiently  well- 
foonded.  The  mandibolar  teeth  of  the  eappoaed  Hyratsotherium 
cunictdiu  certainly  present  raore  analogy  -with  the  Macaqaea 
than  with  Pliolopkia  vulpicepa  (andthis,  indeed,  is  admitted  1^ 
Prof.  Owen  himself) ;  and  as  regards  the  upper  teeth,  as  Prof. 
Owen  has  figured  and  described  them*,  they  appear  to  me  to 
present  as  many  affinities  with  certain  QuaidrumHia  as  with 
the  teeth  of  Hyracolhenum  leporinum  to  which  Prof.  Owen 
compares  them. 

In  1862  M,  Riltimeyer  described  a  fragment  of  a  mooke^ 
derived  from  the  Jura  of  Soleure,  from  the  siderolitic  deposit 
{Bohnerz)  of  Egerkingen,  which,  from  the  general  character 
of  the  remains  of  Mammalia  compoairig  its  fauna,  ia  regarded 
as  contemporaneous  with  the  Calcaire  Greasier  of  Paris.  The 
fossil  in  question,  which  consiBta  of  a  fragment  of  the  right 
maxillary  fumiahed  with  the  three  true  molars,  is  ascribed 
by  M.  Rutimeyer  to  a  monkey  which  combined  the  form  of 
cranium  characteristic  of  the  Marmosets  with  the  dentition 
and  size  of  a  Mycetea,  at  the  same  time  by  its  dentition 
reminding  us  of  the  Lemoridffi  f- 

Amoug  the  fossil  rodents  derived  from  the  same  locality, 
which  were  intrusted  to  me  some  time  since  by  the  interven- 
tion of  M.  Rutimeyer,  there  was  a  left  last  inferior  molar, 
which  I  ascribe,  although  with  some  doubt,  to  Canopitheaa 
lemuroidei,  the  namegiven  by  M.  Eutimeyer  to  the  monker 
from  Egerkingen.  The  difference  between  this  tooth,  whicu 
I  shall  shortly  publish,  and  the  corresponding  molar  of  My- 
ceta  is  not  greater  than  that  between  the  upper  molani  of  this 
same  genus  and  the  teeth  described  by  M.  KUtimeyer.  The 
relative  size  likewiee  corresponds. 

Miocene  Monkeys. — The  greater  part  of  the  fossil  monkeys 
known  up  to  the  present  day  belong  to  the  Miocene  d^raeits. 
Dr.  Falconer  and  Sir  Proby  Cautley  were  the  first}  who  found 
remains  of  monkeys  in  a  fossil  state;  their  communication 
upon  this  discovery,  which  was  made  in  the  probably  Miocene 
strata  of  the  Sewalik  Hills  in  Northern  India,  bears  date 
November  24, 1836.  The  astragalus  in  question  agrees  per- 
fectly in  size  with  the  same  bone  in  Semnopiihecm  enteUui ; 

•  A  Hiatory  of  Britiali  Fo^l  Munmals  and  Birda,  1646,  p.  42i,  figs. 
170, 171. 

f  L.  Biitimsyer,  *Ek>eiine  Ssugathiere  aus  dem  Oebiet  dea  schweii. 
Jim,'  p.  66  (Neue  DenkKhiiften  der  a%.  schweii.  OgmIIkIi.  tUr  die 
ges.  NatiirwiM.  Bud  liz.  1862). 


t  See  for  idiat  relatee  to  the  questioi]  of  priority,  Ftdconer,  "  Nate 

t  Ctaiectioti  of  published  Statementa  iw — -'--  "^ — -^  '^  -' 

Pal.  Hemoire,  Sk.  186B,  vol.  i.  pp.  309-31^ 


a  Ctaiection  of  published  Statements  respectiiuF  Foenl  QnadRunaiw,'' 
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the  differences  between  tlie  tvo  boaea  id  details  of  form  were 
onlr  appreciable  by  means  of  compasses*. 

The  second  document  attesting  the  presence  of  monkeys  in 
&e  Sevalik  Hills  is  a  right  upper  jaw  found  soon  aBerwards 
by  Baker  and  Dnrand  near  tne  Sutlej.  According  to  theBe 
sQthora  it  presents  analogies  with  the  genera  Macacua  and  Cy- 
noc^kalus,  but  still  more  with  Semnopithecua ;  but  it  indicates 
■n  animal  of  the  size  of  the  orang  {Ptthecus  satyrtu) ,  far  larger 
than  the  8em,nopitheei'\. 

It  ia  fiirther  to  the  researches  of  Falconer  and  Cautley  that 
we  owe  the  knowledge  of  three  other  Quadrumana  from  the 
ume  strata — namely,  the  upper  iaw  of  a  species  allied  to^  but 
larger  than  SemnopitAeau  enteUusX}  two  fr^ments  of  the 
lover  jaw  of  a.  species  allied  to  Macacua  rheaua^,  and,  laatly, 
the  eztra-alTeoliu-  portion  of  a  left  upper  canine,  indicating  a 
species  allied  to  the  orang  ||. 

On  the  I6th  of  Jannary,  1837,  Lartet  communicated  to  the 
Academy  of  Sciences  of  Paris  the  discorery  made  by  him,  in 
December  1836,  in  the  Miocene  freshwater  deposit  at  Sansan, 
of  a  quadmmaae  which  he  at  first  united  with  the  living  genus 
Sglobates,  but  which  he  subeequently  named  PliapitAecus 
MtiquM,  adopting  the  opinion  already  prononncea  by  Is. 
Geoffrey  and  M.  GervaialT.  • 

An  allied  species  was  fonnd  about  ten  years  ago  in  the 
upper  freshwater  Holasee  at  Elgg  (in  the  canton  of  Zurich). 
It  IB  a  very  fine  upper  jaw,  whilst  from  Sansan  we  know  only 
thelowerjaw:  it  has  been  described  by  M.  Biedermann**  and 
by  M.  Heerft ;  and  the  latter  gives  an  excellent  fignre  of  it 

*  Okutle  J  and  Falconer,  "  Notice  on  the  Retnune  of  a  Fosdl  Monkev 
tnm  the  Tertiarr  StraU  of  the  Sewslik  Hills  in  the  north  of  HiodwtaD ''' 
(dated  Norember  24,  1886,  read  June  14. 1837),  T»nB.  OaoL  Soc.  Lond. 
Slid  aer.  toL  t.  p.  489.  Beprinted  in  Falconer's  Palteont  Mem.  toL  i. 
f  292,  figB.  6-«  (p.  294). 

t  Baker  and  Duraad,  "Snb-Himalayan  Fossil  Remains  of  the  Dadoopoor 
Cdltetjon,"  Jonm.  Asiatic  Soc.  Nov.  18S6,  toI.  v.  p.  798.  Reprinted  in 
Fikoner'a  Palsont  Hem.  toL  i.  p.  2^  pL  24.  figs.  1 ,  2. 

X  FWloonet  and  Csutlej,  "On  additional  Foaail  Species  of  the  order 
Quadrumana  fimm  the  Sewalik  Hills,"  Joum.  Asiatic  SocieCj,  May  1637, 
Td.  Ti.  p.  3S4.  Reprinted  in  Falconer's  Palnont.  Mem.  toL  L  pp.  3Q0-;J07, 
pl31.Sga.3.4.    *^ 

f  OkJ.  lO.  24.  Bgs.  6-8. 

I  Ibid.  ig.  11  (p.  S04).  Falconer  "  On  addidonal  Quadrumanous  Rs- 
muns  from  the  Tertiary  Depoeits  of  the  Sewalik  Hills,"  Palnont  Hem. 
ToL  L  pp.  307-308. 

f  Lartetf'NoticeiQrlaeolline  deSansan  ^,' Auch.  18S7;  Comptes 
Rmdiit,  1866;  tome  zliiL  pp.  219-223.  For  the  compete  litAiatnre  of 
Uua  ■peoM  see  Gervaia,  Zool.  et  PalMntol.  Fianfuses,  edit.  3.  p.  8. 

**Felmbeten  auader  Umgegend  von  Winteruur,  Heftii.  iKeBrauD- 
koUw  Yon  Elgg  (WiDterthnr,  1863),  p.  14. 

tt  ttt  UnreltderSchwMi  (Zurich,  1866),  pp.418,  419, pi,  11.  fig.  4. 
13* 
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M.  Biedermaim  had  given  to  the  fossil  the  name  of  PKopi- 
thecua  plati/odon;  M.  Ufitimeyer,  on  the  other  hand  (Heer, 
/.  c.)^  reg&rda  the  jaw  from  E\eg  as  belonging  to  the  same 
species  as  those  of  Sanson,  which  ne  names  Bylobttte*  antiquut. 
However,  considering  how  slight  are  the  specific  and  even  the 
generic  oiHereaces  presented  by  the  dentition  of  the  hving 
monkeys,  we  shall  Iw  dieposed  rather  to  accept  for  the  fossiU 
in  question  two  distinct  species  and  to  refer  them  to  a  distinct 
genus.  The  Pliopitkeata  anttquua  of  Sansan  approaches  the 
anthropomorphous  apes  more  than  P.  platyodon,  on  acoonnt  of 
the  blunter  tubercles  of  its  molars,  which  indicate  a  more 
&ugivoroas  diet.  Lartet  has  demonstrated  that  the  tnie  molara 
of  the  Sansan  jaw  even  present  more  resemblance,  apart  fi:om 
size,  to  those  of  the  gonlla  than  to  those  of  St/loiates,  espe- 
cially the  last  molar  (m'),  which  Is  longer  than  the  penultimate 
one  I  and  this  is  not  the  case  in  the  Gibbons*.  P.  platyodtm, 
on  the  contraiy,  diverges  from  the  anthropomorphous  apes  by 
the  form  of  its  molars,  which  are  furnished  with  less  roonded 
tubercles  and  with  more  trenchant  crests.  The  differences  pre- 
sented by  the  incieois  and  canines  of  P^t()pt'^A«nMj>2(^ywjlQn  when 
compared  with  those  of  the  genus  Hylobates  have  been  indicated 
by  M.  Biedermann  and  by  M.  Rfltimeyer  himself  (Heer,  /Lc). 

The  second  quadrumane  of  which  Lartet  presented  a  de- 
scription to  the  Academy,  in  1856  {I.  c.)f  Zhyoptthecus  Fontani, 
also  belongs  to  the  anthropomorphous  group.  It  was  found  in 
a  bed  of  marly  clay  situated  at  the  base  of  the  plateau  on  which 
the  town  of  St.  G-audens  (Hante-Garonne)  is  built,  a  locality 
belonging  to  the  same  geological  horizon  as  Sansan.  The 
remains  consist  of  two  huves  of  a  lower  jaw  with  the  ascend- 
ing rami  truncated,  together  with  the  symphysaiy  region  of 
the  jaw  and  a  humerus,  the  whole  indicatmg  an  individual 
still  young  bat  of  large  size.  The  last  molar  on  each  side 
was  not  yet  in  its  place ;  nevertheless  the  jaw  bears  the  teeth 
of  the  second  set :  this  is  what  occurs  in  the  human  species, 
whilst  among  the  monkeys  in  general,  according  to  Lartet, 
the  cutting  of  the  last  molar  always  precedes  ^e  shedding 
and  replacement  of  the  milk  teeth.  The  crowns  of  the  hinder 
molars  present  the  five  blunt  points  which  characterize  the 
lower  molars  of  the  higher  apes  and  those  of  man.  "To  sum 
up,  this  fossil,  with  characters  of  inferiority  in  certain  points  of 
view,  takes  its  place  in  the  group  of  anthropomoiphous  apes, 
which  includes  the  Chimpanzee,  the  Orang,  the  Gorilla,  the 
Gibbons,  and  the  species  of  the  fossil  genus  Pliepitheeus." 

*  Sm  the  excellent  &gaiee  which  have  been  nven  of  the  dentitiaD  of 
Hylobalet  lyndad^  by  Geirus  (Hist  Nat.  del  lUainmiffiieB,  1854,  p.  49) 
and  Qiebel  (OdontograpLii^  pi.  1.  fig.  8). 
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Fn>f.  Oven,  on  his  part,  ia  of  opinion  that  the  mode  of  suc- 
cesaion  of  the  teeth,  as  well  aa  their  conformation  and  relative 
size,  indicate  the  near  affini^  of  Dryopithecua  to  the  Pliopi- 
Meet  and  recent  Gibbons,  ana  that  this  la  the  onlj  conclnaion 
we  can  juatly  draw  from  the  examination  of  the  foaaihi*.  I 
have  before  me  the  skoll  of  a  Macacua  rhesus  that  I  myself 
pr^ared.  The  teeth  of  the  second  set  are  ,in  their  places, 
whust  the  last  molar,  although  perfectly  developed,  had  not 
yet  pierced  the  gnm,  nor  even  tne  bone  completely.  Thia 
mode  of  replacement,  therefore,  is  by  no  means  a  proof  of  stipe- 
riority,  the  Macaqnee  being  very  inierior  to  the  anthropomor- 
pbonB  apea. 

The  palseontologists  of  Wttrttemberg  also  cite  Drytmithecua 
Fontant  from  aev^al  localities  in  the  Snabian  Alps  (Salmen- 
dingen,  Ebingen)t,  in  what  M.  Qnenstedt  calls  the  aecond 
mammalian  faona  of  the  aiderolitic  strata ;  the  isolated  molara 
fonnd  were  at  first  taken  for  hnman  teethj. 

In  his  fine  monograph  of  the  Miocene  fanna  of  Steinheim 
in  WUittemberg,  which,  like  the  preceding  locality,  presents 
mndi  analogy  with  Sansan,  M.  Fraaa  describes  the  remains 
<rfa  qnadmmane  {I.  c.  pp.  150-153,  pi.  iv.  fie.  1).  He  fignres 
the  fonr  posterior  teeth  of  the  left  mandible,  which  belong, 
acceding  to  him,  to  a  species  of  Colobus  '{C.  grandcevua). 
The  Cokbi,  as  is  well  known,  are  distinguished  frvm  the 
Sernnopitied  only  by  the  want  of  a  thamb  on  the  anterior 
limba ;  A.  Wagner  was  even  onwilling  to  separate  them  from 
the  latter  genus§.  M.  Gervais  also  says  of  the  Colobi,  in 
comparing  mem  with  the  Semnopitheci,  that "  their  teeth  present 
the  same  characters  ao  nearly  as  to  be  m)staken"{|.  I  cannot 
bat  confirm  these  statements  from  two  aknlla  (of  C.  guereza 
uid  C  wgimu)  which  I  have  had  the  opportunity  of  con>- 
paring.  The  posterior  appendix  which  M.  Fraas  describes  as 
characteristic  of  the  first  and  second  tme  molars  of  the  Colohi, 
occurs  likewise  in  the  nnivom  teeth  of  several  Semnoptthect, 
and  still  better  developed  in  the  Slacaques,  aswell  as  on  the 
anterior  side.  The  third  lower  molar  of  Colobus  ia  described 
by  M.  Fraas  as  furnished  with  a  terminal  bicuspid  talon,  which 
fraemblea  a  third  pair  of  ridges.  In  any  case  this  division  of 
the  terminal  talon  into  two  points  could  only  be  very  ahallow ; 

•  Pmc.  Zool  Soc.  Lond.  part  uvii.  1859,  p.  18. 

t  Ftus,  "  Die  Fauna  Ton  Steinheim  mit  Riick«cht  auf  die  miocAnea 
Stugetliier-  und  Vogeb«ste  des  Steinheimer  Beckens,"  Wiirtt  naturw. 
JihiHbefle,  Jahiv.  utL  (1870),  pp.  146-306. 

t  Que[atedt,>Hiuidb.derPetre<Mtenkimde,'3teAufl.(18eS), p. 32,(1^.1. 

i  Schrtber's  SiiiigetbieTC,  Siipplumeutbnud,  Gte  Abtb.  (18.55),  p.  'M. 

I  llitt.  Nat.  de«  Maiiuiuf%H'e,  1854,  p.  Gl. 
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in  the  two  species  before  me.  of  -which  the  teeth  are  not  mnch 
worn,  there  is  only  an  nnpaired  tenninal  talon. 

I  may  remark  here  that  the  last  lower  molar  of  somespedes 
of  Macaques,  snch  as  Macacua  [Intau)  ecaudatus,  is  chanc- 
terized  by  a.  tenninal  talon  subdivided  into  three  parts,  whilst 
in  others  there  ore  only  two  divisions.  With  regard  to  the 
Semnopithed  it,  is  only  in  young  individuals  that  we  see  a 
faint  indication  of  a  division  of  the  tenninal  talon,  which  occun 
somewhat  approximated  to  the  inner  side,  whilst  in  Colobia 
gueraca  it  occupies  more  nearly  the  middle  of  the  posterior 
margin ;  this  is  the  only  difference  which  I  have  been  able  to 
detect  in  the  dentition  of  the  two  genera.  Thus  it  would  appear 
that  it  is  only  with  some  reservation  that  the  determination 
given  by  M.  Froas  must  be  accepted. 

It  is  in  the  deposit  of  Fikenni,  in  Attica,  that  the  most 
numerous  remains  of  Quadrumana  have  been  found,  but 
always  represented  by  a  single  species,  Megopithecue  pentelid, 
A.  Wagn.,  which  possesses  the  cranium  and  dentition  of  the 
Semrwpithect  and  the  limbs  of  Macaau*.  Of  thb  M.  Gaodiy 
sent  to  Paris  the  remains  of  twenty-five  individuals;  at 
Munich  there  are  also  numerous  remains  of  it,  and  the 
Museum  of  Milan  possesses  some  iine  crania. 

I  will  conclude  the  examination  of  the  Miocene  Honkers 
by  referring  to  the  discovery  in  the  sands  of  Eppelaheim 
(Khenish  Hesse)  of  a  fossil  ascribed  to  a  monkey  f.  Eppels- 
heim  is  of  the  same  age  as  Fikermi ;  it  is  therefore  possible 
that  the  same  species  may  occur  in  both  localities ;  neverthe- 
less it  would  appear  that  the  remains  found  at  Eppelsheim 
are  not  sufficient  to  allow  of  exact  determination. 

Mnnkeyafrom  Deposits  more  recent  than  the  Miocene. — ^The 
name  of  Macacua  pliocanua  was  given  by  Prof.  Owen  to  a 
fragment  of  a  maxillary  containing  the  penultimate  right  upper 
molar,  most  nearly  resembling  the  corresponding  tooth  of 
Macacua  ainicua.  The  deposit  in  which  tne  specimen  was 
found  is  a  bed  of  yellowish  sand  between  two  beds  c^  brick- 
earth  situated  near  the  village  of  Gray's  Thurrock,  in  the 
county  of  Essex  f.     M.  Beyrich  thinks  that  the  dmomina- 


*  A.  Qaudiy, 'AnimauzfoaailMetOfolt^ederAttiaoe,'  1862,  |i.  If 
See  also  this  work  for  tbe  complete  literature  of  JHiuop^lUcw. 

i  Ti ».._,^^ ,( jjjg  foggygn  Keste  dea  Oesiu  T'omnw,"  "  '        '  — 

Mff)  p.  164 

)  Bur  la  d&MiuTerte,  faite  en  Angleterie,  di 
du  genre  MacMue,  daoB  ime  fonnado} 
iiveBUplioctee,"  CompteaBendus,  tome  z 
e  gpecunen  is  figured  in  Owen's  ■  Biidali 
S46,  pi.  xlii.  figs.  \~9.     I  do  not  find  Mat 
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t  H.  von  Moyer, "  Die  fosgUen  Reata  dea  Oeaua  Taomu,"  PilKODtoen- 
phic«^  XT.  (ISB?)  p.  164 

\  Owen,  "  Note  but  la  d&MiuTerte,  faite  en  Angleterie,  de  reetM  fbaailM 
d'un  quadrumane  du  genre  Macaque,  daoa  ime  formation  d'eaa  donee 
sppartenantaunouTeBUplioctee,"  CompteaBendus,  tome  zxi.  Sept  1846, 
pp.  €78-675.  The  epecmien  is  figured  in  Owen's  'BiidBli  FomiI  Ham- 
inalBandBinl&'  1846,  pi.  xlii.  figs.  \~9.  I  do  not  find  JVomgim  pKxffiMu 
mentjoned  in  the  enuineniljon  given  by  Mr.  Boyd  Dawldna  (Qnait  Joutn. 
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tion  giren  by  Prof.  Owen  is  arbitruj,  the  tooth  in  question 
pnsentiiig  (yclj  msigmficHnt  diderencea  is  the  genera  /nuiM, 
CeTa^dii»aia,saA.SenminnOiecu»*.  NeverthelesB, as thie tooth 
pouesHes  the  general  iorm  and  the  mode  of  wear  which 
cbaracterize  Macaata  and  diatmgaiBh  it  &om  Semnopithecua, 
I  do  not  think  that  there  is  any  reason  to  change  ue  name 
t^ft^hjOweaiato  "  SemttopidtecusplioctBnua"  (BeTrich,/.c. 
p.  24),  and  the  less  as  the  occurrence  of  the  genos  Macaciu  in 
the  ibesii  state  is  now  placed  beyond  donbL 

There  is  only  a  single  point  which  leads  to  doubt  in  the 
figure  given  by  Prof.  Owen,  which  shows  the  inner  tubercles 
ot  the  teeth  distinctly  separated,  in  a  manner  such  as  I  have 
not  met  with  in  any  of  the  living  species  of  Macactu.  Nor  is 
it  a  peculiarity  of  the  Semnopilheci ;  in  the  molars  of  both 
these  igenetA  the  inner  tabercles  are  united  by  well-marked 
<livoDal  crests. 

Tiie  few  isolated  teeth  which  M.  Gervus  has  described 
noder  the  name  of  Semnopit&ecm  monttpeasuianxu  were  found 
by  him  at  Montpellier  in  uie  firesfawater  marls  of  the  Pliocene 
stsgef.  According  to  M.  O-ervais  it  is  p<»Bible  that  Semno- 
pioKiu  mongpesgtdamu  is  of  the  same  species  as  the  monkey 
from  the  marine  sanda  which  M.  de  Christol  has  named 
HAeau  maritimuaXj  comparing  it  especially  to  the  geuos 
GenwptiAectw,  but  without  giving  either  a  detailed  description 
or  figure  of  it. 

From  the  same  deposits,  according  to  M.  Oervais,  are 
derived  a  aeriee  of  four  right  lower  molars,  two  canines,  and 
one  incisor,  named  by  him  Macacus^riscusi. 

I'OBt^,  uie  Danish  naturalist  Land  found  in  the  Brazilian 
cives  five  species  of  platyrrhine  monkeys,  one  of  which, 
PmlopitAecua  braailienna,  found  nearly  at  the  same  time 
(Jnly  1836)  as  the  first  remains  of  Qoadrumana  in  Asia,  sur- 

Gtol.  Soc  vol.  TTJil,  1867,  p.  101,  and  vol  ixv.  1869^  p.  199)  of  the  foBsU 
Mtmtnilia  of  these  depoMte  at  Gray's  Thurrock,  which  are  aa  follows ; — 
^(b  ^tlmi»,  F.  catu*,  HyiBta  tpe(aa,  JJrrtit  ?,  V.  arctot,  Canit  Utputj  C. 
"^pn,  Ltdra  vnigarU.  Bo*  pnmigenwu,  Buonpruait,  Megaeeria  hOiermaa, 
Crntu  eU^iitttt,  Elepkat  aatiquiu,  £,  priaau,  Ooldf.,  Bqntufyuilu,  Owen, 
A^^Mouro)  hemilt^hta,  Fnlc,  A.  megarhimu,  Christ.  (=R.  leplorlanut, 
'^t.),  Sua  »crofa,  Hippopolamu»  tnqjor,  CaAor  fher,  Amicaia  amphibia. 
We  ihaU  recur  hereafter  to  the  queslion  of  the  Eige  of  the  hrick-earths  of 
tie  valley  of  the  Thames. 

*  Teber  Semucpithecu»  ptnteliau,"  AbbandL  Alud.  der  Wise,  tu  Berlin 
■01  d.  Jahre  1860,  p.  23  (ISOl). 

^  F-Uerrais,  "Note stir uneooDTelleeapftcede  Singe  foeaile,"  Comptes 
Rendua.  tome  xiviii  1649,  p.  699;  and  ZooL  et  PaleoDt.  Fnncaisei, 
and  ed.  1809,  p.  10. 

t  BolL  Soc  G6ol.  de  France,  2*  edr.  tome  vi.  p.  173. 

i  Zod.  et  PkldoQt  Fisnf.  p.  11. 
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poaaed  in  size  the  largest  of  the  American  monkey  now 
living,  the  M^celea,  with  which  it  had  some  relations.  Sub- 
sequently the  same  naturalist  discovered  snccessively  remaiua 
belonging  to  two  species  of  Jacchus  (J.  ffrandu,  J.  aff.  peni- 
ciUafo),  and  to  the  genera  Callitknx  and  Cebus*. 

I  cannot  say  whether  the  two  species  of  monkeys  allied  to 
the  genera  Mycetea  and  Cebua  that  P.  von  Claussen  has  also 
discovered  in  the  Brazilian  caves  belong  to  the  Prolyntheeiu 
and  Cebag  described  by  Lund.  They  are  known  to  me  only 
by  the  short  note  of  the  former  naturaliatt. 

Sommarizing  the  indications  just  given  we  get  at  the  num- 
ber, nineteen  species,  off(»sil  monkeys  described  in  detail 
Of  the  two  suborders  of  Primates}  the  Lemnrids  have  as  yet 
no  representatives  in  the  fossil  fauna.  Nevertheless  the  Eocene 
genus  Ceenopilhecue  IB  to  &(xrt&in  extent  intermediate  betwem 
me  Lemuridfle  and  the  Simiad^,  combining  at  the  same  time 
certain  characters  of  two  families  of  Simiad^  {Arci^^tAedni 
and  Platyrrhint).  The  first  family  of  the  Simiadee,  that  of 
the  Arctopithecini,  is  represented  by  the  two  species  of  /occAm 
&om  the  limestone  caves  of  Brazil.  To  the  second,  that  of 
the  Platyrrhini,  belong  the  other  monkeys  discovered  in  these 
same  caves,  to  the  number  of  three,  or  perhaps  of  five  species. 

All  the  other  fossil  remains  belong  to  the  family  of  the 
Old-World  monkeys,  the  Catarrhini — the  majority  to  the 
Cytwrnorphaj  rq)reseated  by  three  or  four  species  of  Semrwpi- 
ikecaa,  three  species  of  Macacua,  and  the  MeaopWuciu  of 
Pikermi  (which  is^  so  to  speak,  intermediate  between  the  other 
two  genera  mentioned)  §.  Lastly,  the  Anthropomorpha  are 
represented  by  four  species,  three  of  which  belong  to  two 
extinct  genera  allied  to  StflobalM,  whilst  an  animal  very 
similar  to  the  Orang  is  indicated  by  a  single  canine. 

The  following  is  the  geogrsphlc^  distribution  of  the  fossil 
Qnadnunana: — 

In  South  America,  irom  five  to  seven  species,  belonging  to 
at  least  four  generti,  one  of  which  is  extinct ;  Protopttheciu, 
Jacchugj  Cebus,  CaUithnx. 

In  India  (Sewalik  Hills),  four  or  fire  qtecies,  referable  to 
three  living  genera :  Macaau,  Semnopttheats,  PithecMs  aa^fnu. 

In  Greece,  one  species  of  an  extinct  genus,  Mesopitheau. 

*  Load,  "Bilk  pa&  Branliena  DyTereideD  fBr  aidite  Joidornvnltniiigp,*' 
in  Eongt.  Danake  VidenBk.  SeUk.  Natnrr.  og  Math.  AfhandL  8-IS  DwI, 
CopenhageD,  1841-1846. 

f  Neues  Jahibuch  fiir  Miner.  &c  JshTg.  1845,  p.  174 

X  See,  for  the  aubdiviMoua  of  the  order  Primatea,  Huxley,  'A  Huiwl 
of  the  Aofttomj  of  Vertebrate  AninuJa,'  1871 . 

J  I  have  passed  "  •  •  ' "- 

which  appears  tu  n 
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Id  Oemiany,  two  or  three  species,  belonging  to  at  least 
two  genera:  Ihyopitheeus  ForUani  (genus  extinct],  ColobuB? 


In  FrsDce,  four  species,  belonging  to  four  different  genera, 
two  of  which  are  extinct :  Pliopttheeaa  antiqiauy  Dryopitkecas 
Fontanif  SemnopitHecus  mon^aemvlanua,  Macacus  prxacus. 

In  Switzerlfuid,  two  species,  belonging  to  two  extinct 
genera:  CanopithecoB  lemuroideay Pliopitkecua platyodon. 

In  England,  one  species  of  a  bTing  genos  :  Maaacas  plio- 

The  Eocene  depositB  have  hitherto  furnished  a  single  species 
of  which  the  determination  appears  to  be  certain,  the  Mtoeene 
nine  or  ten,  the  Pliocene  two,  and  the  Postpliocene  a  single  one, 
leaving  out  of  consideration  the  fossils  buried  in  the  carema 
of  Brazil,  which  probably  also  belong  to  the  Postpliocene. 

Foatil  Monkeya  discovered  in  Itody. — Until  quite  recently 
fossil  monkeys  were  unknown  in  the  difierent  fossiliferons  for- 
mations of  Italy,  The  specimen  which  I  lay  before  the 
Soctefy  belongs  to  the  palffiontological  collection  of  the  Civic 
Uosenm  of  Milan  (Cat.  no.  849).  Derived  from  a  private 
collection,  this  fossil  was  sent  to  the  Marquis  C.  Ermes- 
Visconti,  who  presented  it  to  the  Mnsetini,  Prof.  Comalia, 
Director  of  the  mnsenm,  has  been  kind  enough  to  allow  me 
la  examine  it ;  and  I  take  advantage  of  this  opportunity  to 
express  my  thanks  to  him  for  this.  Unfortauately  the  exact 
derivation  of  this  interesting  specimen  is  unknown ;  the  ticket 
which  accompanied  it  was  inscribed  "  Val  d'Amo  inferiore." 
Inquiries  made  to  ascertain  its  origin  were  witbont  result; 
nevertheless,  for  various  reasons,  it  is  more  probable  that  the 
foBtdl  is  derived  from  the  upper  Val  d'Arno.  We  shall  have 
to  recur  to  the  reasons  which  lead  me  to  accent  this  suppo- 
ntioo ;  I  shall  only  remark  here  that  fossils  of  terrestrial  Mam- 
malia are  rare  in  what  is  called  the  lower  Val  d'Amo. 

The  specimen  in  question,  which  is  imbedded  in  a  kind  of 
greenish  and  very  son  marly  grit,  consists  of  a  fragment  of  a 
right  upper  jaw  containing  the  three  tme  molars  in  position. 
Of  the  premolars  there  is  no  other  trace  than  three  alveoli, 
which,  judging  from  their  respective  situations,  belonged  to 
the  two  outer  roots  of  the  last  premolar  and  to  the  postero- 
external root  of  the  first ,'  in  the  middle  alveolus  there  is  a 
anall  fragment  of  the  root.  The  enamel  of  these  molars  is  of 
a  greenisn-grey  colour,  which  in  the  neighbourhood  of  the 
nx>ts  acquires  a  darker  and  bluish  tint. 

I  will  not  take  up  the  time  of  the  Society  by  repeating  the 
detailed  description,  which  I  give  in  ^e  memoir  of  whi(£  the 
present  communication  is  only  a  summary.     I  shall  content 
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mraelf  with  sBjing  that  the  form  of  the  teeth  and  th^  mode 
of  wearine  leave  no  doubt  that  they  have  beltmged  to  a 
monkey  of  the  genus  Macacus,  nearly  allied  to  the  M.  (Imnu) 
ecattdattu.  which  now  inhabits  the  coast  of  Morocco  and  the 
Rock  of  Gibraltar. 

I  am  led  to  assume  for  the  M.  priactu  of  Montpellier  a  sise 
rather  enperior  to  the  fossil  before  ns,  having  measured  the 
three  true  molars  of  a  living  species  of  Macactit,  in  which  the 
length  of  the  lower  teeth  corresponds  with  the  figure  given  by 
M.  Qervais  for  the  Montpellier  fossil.  Neverthdeas  it  is  well 
known  that  differences  of  size  are  often  considerable  in  the 
different  individuals  of  the  same  species  of  Quadnunana,  itnd 
especially  as  regards  the  Macaques.  The  figure  given  of  the 
specimens  referred  to  M.  priscus  is  not  sndSciently  accurate  to 
allow  of  the  discussion  of  the  possible  differences  of  the  two 
specimens ;  and,  taking  all  this  into  considraation,  I  prefer 
retaining,  at  least  for  the  present,  the  designation  M.priaau 
for  the  fossil  of  the  Val  d'Amo :  iresh  specimens  will  perhsfjs 
hereafter  give  rise  to  a  new  name,  which  I  cannot  justify  at 
the  present  moment. 

Lveiy  thing  leads  ns  to  believe  that  wo  shall  not  have  to 
wait  long  for  fresh  evidence.  During  my  visit  to  Florence 
M.  Cocchi  was  kind  enough  to  show  me  a  fine  mandible  of 
a  fossil  monkey,  which  he  ascribes  to  an  Inuiu  (Maeacw), 
fuid  which  had  been  found  a  few  months  ago  near  Monte 
Varchi,  in  the  upper  Val  d'Amo,  M.  Cocchi  has  already 
spoken  briefly  upon  this  at  the  meeting  of  the  Italian  Sode^ 
of  Anthropology  at  Florence*. 

The  dental  series  of  this  fine  specimen  is  tolerably  complete  j 
there  are  wanting  only  the  right  canine  and  three  incisors. 
The  enamel  of  the  teeth  presents  absolutely  the  same  shades 
of  colour  that  I  have  indicated  in  the  fossil  &om  the  MuBeum 
of  Milan,  which  seems  to  show  that  the  two  specimens  are 
derived  from  the  same  deposit.  From  a  hasty  examination  I 
do  not  think  that  these  two  specimens  can  be  separated  spe- 
cifically. However,  it  is  to  M.  Cocchi  that  it  belongs  to 
describe  the  mandible  of  the  Florence  Museum. 

What  is  the  relative  ^  of  these  Macaques  of  the  Val 
d'Amo  ?  The  locality  "  val  d'Amo "  has  long  been  with 
paheontologists  synonymous  with  Pliocene.  MM.  Gaudin  and 
Strozzi  first  commenced,  by  their  "  Coutribationa  k  la  fiore 
fossile  ItalieDne"t,  to  disentangle  the  question  of  the  relatiTe 

*  Meeting  of  the  20th  Febniaiv  of  the  preoent  vear.  See  the '  Nanone,' 
S7th  February,  1872. 

t  Neue  Denkscbriften  der  allgenk  schweixer.  Qetellacb.  fiir  die  get, 
Naturwiweiuch.  voL  zrii.  1600. 
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*^  of  these  strata.  Molars  found  by  the  Marquis  Strozzi 
kmself  near  San  Giovanni  are  referred  by  him  to  Mastodon 
mgustidetu,  Cuv.,  and  M.  pyrettaicua,  LaiteL  If  this  deter- 
mination is  correct  *,  these  two  specieB  inconteatably  indicate 
the  jmeaence  of  Miocene  deposits  in  the  Val  d'Amo ;  and  &e 
stndr  of  the  flora,  which  we  here  pass  over,  led  to  the  same 
remit,  ifiut.  anguatidena  especially  is  eminently  characteristic 
of  the  middle  Miocene  of  France,  Switzerland,  Southern 
Gomany,  and  Aostria,  such  as  Sansan  in  the  Pyrenees, 
Kipfhaoi  in  the  upper  freshwater  Molasee  of  Switzerland, 
Geoteens^und  in  Bavaria,  Eibiswald  in  Styria,  &c.  It  i» 
not,  tnertlore,  as  M.  StShr  thinksf,  to  the  Ej^lsheim  deposit 
that  the  blue  marls  in  which  these  two  species  have  oeen 
found  correspond;  at  Eppelsheim  only  the  M.  longiroalru, 
Kaap  (which  belongs  to  the  subgesos  Teiralophodof^,  has 
e?cr  been  met  with. 

The  numerous  remains  of  Mammalia  bnried  in  the  Yal 
d'Amo,  in  the  beds  superior  to  those  just  mentttmed,  are 
lefened  to  the  Pliocene.  Among  those .  which  have  been 
well  determined  we  may  cite,  above  all,  three  species  of  Bhi- 
Mcerot. 

1.  Rhinoceros  etnuau,  Falc,  is  frequent  in  the  upper  Yal 
d'Amo,  of  which,  according  to  Dr.  Falconer,  it  characterizes 
the  lower  beds  J.  In  the  preglacial  forest-bed  of  Norfolk  it 
occQiB,  together  with  eighteen  well-defined  mammals,  taking 
DO  account  of  others,  the  determinadon  of  which  is  not  certain. 
I  will  cite  as  examples  : — Rkinoceroa  leptorkinus,  Cuv.,  Bob 
pninMeniiu,  Sippopolamua  majoVy  EUpnaa  antiquua,  Eiephaa 
naiaionalia,  Uraua  arvemensig,  two  species  of  Cervus  now 
eitinct,  and  Troffontherium  Cuvieri,  besides  six  still  living 
tpeciea  of  mammals,  namely  Mygtde  vwschata,  Talpa  europcea. 
tervus  capreolus,  Cervtu  elaphug,  Arvicola  amphibia,  and 
Gwtor  _/Kiffr§.  If  Rhinoceroa  etruacua  is  really  the  same 
Rpedes  as  E.  Merckii,  Jieg.,  as  Lartet||  and  Boyd  Dawkins^ 

*  H.  Coccbi  doea  not  mention  thete  fouils  in  the  enumeration  which 
lie  give*  of  the  foMili  of  the  Val  d'Amo  : — "  L'uomo  foaaile  nell'  Italia 
centnle,"  Memorie  della  Soc.  ItaL  di  Sci.  Nat.  tomo  ii.  no.  7, 1867.  At 
p-  IS  we  read  aa  follows :— "  If  Matt,  arvtrnetmt  proHblj  did  not  sham 
ow  tol  with  other  congenera,  this  wu  not  the  case  with  the  elephant," 

t  "Intorao  ai  Depoaiti  di  Lignite  che  ei  tfovano  in  Val  d'Amo  auperiore, 
(d  intomo  alia  lorapoBiiionegeologice,"peT£milioStohT(Ajmuano delta 
Soc  dei  Natnratiati  in  Hodena,  anno  r.  1870,  p.  9S). 

t  Falsonlological  Memoin,  vol.  ii.  p.  310. 

j  Bard  Dawkina,  "  On  the  DiBtribntion  of  the  British  Poatglacial 
Manunis"  Quart.  Jouro.  Geol.  Soc.  Tol  hv.  1869,  p.  210. 

B  Ann.  des  Sci.  Nat.  tii.  1867,  p.  27. 

1  Quart.  Joun.  Geol  Soc.  vol  zzvL  1670,  p.  468. 
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have  enpposed,  it  U  met  with  in  Switzerlancl,  together  with 
Elepheu  antiquua,  Boa  primigeniut,  Cervua  elaphiu,  &c,  in 
the  foliated  coals  of  Diimten,  which  were  preceded  and  boc- 
ceeded  by  a  glacial  epoch*.  In  Germany  Ekinoceros  Merdeii 
preceded  R.  Hchorktnus,  and,  according  to  H.  von  Mem, 
occupies  the  lower  part  of  the  Dilnvian,  whilst  B.  tichonniu 
occurs  in  the  upper  part,  which,  however,  does  not  preclnde 
that  in  some  places  the  two  Bpecics  may  hare  coexistedf. 

2.  ShinocerofUvtorhinua.Ouy.jthe  principal  representative 
of  which  ia  the  celebrated  Gortcsi  sknll  preserved  in  the  Mu- 
seum of  Milan,  does  not  appear  to  be  very  frequent  in  the 
Val  d'Amo.  Falconer  regurded  this  species  as  characteristic 
of  the  upper  Pliocene  formation  of  the  Val  d'Amo}.  In 
England,  aa  we  have  already  said,  it  was  first  met  with  in  the 
Norfolk  foreat-bed.  The  lower  brick-earths  in  the  valley  of 
the  Thames,  according  to  Mr.  Boyd  Dawkins,  unite  the  pre- 
glacial  to  the  postglacial — that  is  to  say,  to  the  fatinaof  the  caves 
and  fluviatile  deposits^.  We  have  already  (p.  159.  note)  given 
the  list  of  the  mammals  found  in  one  of  these  localities  (Gray's 
Tharrock} ;  to  this  must  be  added,  to  complete  the  fauna  of 
tlie  brick-earths  in  general,  the  following  Mammalia  met 
with  in  other  localities  in  the  valley  of  the  Thames: — 
Cervua  capreoltu,    Ovibos  mogehatua^    Ursut  Jirox,  EUphas 

primigenius,  Rhinoceros  tichorhinua'^.  In  these  earths,  there- 
fore, Rhinoceros  leplorhtnus  occurs  associated  with  a  partially 
arctic  fanna.  Moreover  its  presence  has,  not  long  since,  been 
demonstrated  by  Mr.  Busk  m  the  Oreston  cave^. 

3.  Rhinoceros  hemitoBchus,  Falc,  which  has  generally  been 
regarded  as  characteristic  of  the  epochs  posterior  to  the 
two  species  already  cited,  but  anterior  to  R.  licharhinus**,  has 
been  met  with  in  England  in  certain  caves,  tt^tber  wiUi 

*  Heer,  Urwelt  der  Schweii,  p.  498. 

t  H.Ton AIever,''DiediluTiiJeTtitAmoe>rM-Arteii,"Pal(eoiitogtuihkft, 
Bd.  xi.  1864,  p.  28S. 

X  Falconer,  L  e.  p.  810.  "With  this  apeciei  [A.  I^Oorhiua,  Cut.] 
bIm  I  hftve  identifiea  the  rhinoceroa  rptuuns  found  in  the  Subapenmoe 
bedB  of  PiBcenxa,  in  the  Val  d'Anio  upper  bed£,  at  Atontpellier  ua  Lyoix, 
and  at  Qrtiv'a  ThurnxJi  in  Eabsz." 

{  "  On  these  frroundithe  deposita  in  queatioD  have  been  sepanted  frou 
the  ordinaiy  poatglacial  ieries.  Thej  probablj  form  the  lint  tentu  of 
the  poitgladfu  teriee,  and  point  back  to  a  time  when  the  poatf^ocial  in- 
vaden  had  not  taken  full  pomaflgion  of  this  district "  (W.  itord  Dawkiu, 
"  On  the  DiatributioQ  of  the  Britiah  Postglacial  Mammala,"  Quart  Joara. 
Oeol.  Soc  vol.  xiT.  1809,  p.  214). 

II  Bojd  IMwhios,  I.  e.  p.  189. 

il  Quftrt.  Jooin.  Oeol  Soc.  toL  xivi.  1870,  j».  467.  ^ 

••  Bofd  Dawldns,  "On  theDentitaonof  iIAM<ic«ro«bptorAtnw,Owen, 
Quart.  Joutn.  Geol.  Soc  vol.  niii.  1807,  p.  213  et  tegg. 
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I3q»hm  aatiqutu  and  Hij^tmolanuu  miyor.  We  have  already 
cited  it  among  tbo  Mammalia  of  the  brick-earths  of  the  valley 
of  the  Thames.  la  aaother  care  it  also  occurs  side  by  nae 
with  nearly  all  the  species  characteristic  of  the  Pleistocene 
period  in  England,  and  especially  with  S,  tuAorhinua  (Boyd 
Dawkins,  I.  c.  p.  225).  Finally,  in  a  particular  case,  at  Peck- 
ham,  the  remains  of  R.  ttchorktnua  have  been  t'oond  in  a  peat- 
bed  below  the  bed  of  clay  which  contained  R.  hemiUschua. 

4.  El^haa  meridumalu  occurs  in  England  in  the  foreat-bed, 
bat  does  not  appear  to  hare  in  that  country  survived  the 
glacial  epoch*.  In  Lombardy  it  has  been  fonnd  in  abundance 
in  the  lacustrine  basin  of  Gandino,  which  M.  Stoppani  main- 
tains to  be  of  glacial  origin  t,  and  the  fauna  of  which  is  known 
to  us  by  the  work  of  M.  Balsamo  Crivelli,  and  especially  of 
K.  ComaliaJ. 

I  might  further  name  the  Hijmopotamua  nuyor,  which  is 
dted  in  the  Pliocene  fauna  of  the  Val  d'Amo,  and  which 
eveiywhere  else  occurs  in  indubitably  quaternary  deposits: 
but  it  seems  to  me  that  the-  identic  of  the  species  of  the  Val 
d'Amo  with  that  which  occurs  so  abundantly  in  the  alluvia  of 
rireTH  and  in  caves  has  not  yet  been  satisfactorily  demonstrated. 
Most  of  the  other  species  buried  in  the  rich  ossuary  of  the  Val 
d'Amo  likewise  require  to  be  carefully  studied. 

Nevertheless  the  few  examples  which  I  have  just  cited 
uipear  to  me  to  demonstrate  satisfactorily  that  the  proofs  (if 
there  are  any)  in  support  of  the  assertion  that  the  beds  in  which 
these  Kammalia  occur  belong  to  the  Pliocene  must  be  sought 
b  the  Val  d'Amo  itself;  we  must  not,  as  has  been  done, 
call  in  the  testimony  of  their  places  of  deposition  in  other 
countries ;  for,  as  we  have  jost  seen,  these  furnish  no  evidence. 
I  will,  however  except  a  single  species  among  those  which 
are  well-determined  and  called  Pliocene  of  the  Val  d'Amo, 
namely  Mtutodon  arvemenne.  For  France  we  have  the  tes- 
timony of  two  highly  esteemed  authorities,  Lartet§  and  M. 
Gtrvaisil,  that  Mastodon  arvemenais  did  not  coexist  with 
EUphat  meridionalit  (as  had  generally  been  supposed),  but  that 
the  latter  always  occurs  in  more  recent  deposits.     Moreover, 

*  Nermtlwleu  M.  Oaudiy,  in  his  '  Connddratioiu  gSatmlea  ma  lea 
uimux  foMilea  da  IHkermi,'  1866,  p.  38,  citM  Sephai  merulioiudit  U 

Sin  Uie  quatenuuv  depouM  or  the  valley  of  the  Thames, 
loppini, '  Note  aa  on  Cotbo  umualo  m  Qeologia,'  1667,  part  ii. 
p.  210. 

t  E.  Conaliaf '  Sull'  Elefiutte  tiovata  nella  Lignite  di  LeffV  Milan, 
leaS.    Also  "UunmifiiesfosBilesdeLomhardi,"  Milan,  186B-71,  hi  the 
'  PtUoDhdogie  Lombaide'of  A.  Stoppani,  2*sMe. 
f  BolL  Soc  OteL  Fnnce,  2*  tit.  torn,  zvi  1860,  p.  494. 
n  ZooL  et  pBl«ont  Ftauf. 
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of  late,  voices  have  been  raised  in  England  which  admit  thit 
the  same  thinsf  mar  be  true  for  that  countty  also*. 

As  to  the  Val  d  Amo,  at  present,  incontestable  evidence  in 
snpport  of  the  assertion  ^at  these  two  genera  of  Froboad^ 
coexisted  is  atill  wanting. 

With  regard  to  the  Maeacut  of  the  Val  d'Amo,  I  think  I 
maj  assume  that  it  was  contemporary  with  Rhinoceroa  etrvKM, 
Elephat  meridumalis,  Bob  etnucue.  Falc.,  and  a  horse  whicli 
I  cannot  distingnish  from  Equtufoanlu,  Owen — at  least  ss  it 
is  described  by  M.  Riltimey^,  from  the  volcanic  allnvia  of 
Aaveigne  f.  The  same  marly  grit  in  which  the  fragment  of 
the  jaw  of  Macacm  belonging  to  the  Museum  of  Milim  is  im- 
bedded covers  and  fills  the  remains  of  the  above-cited  Mam- 
malia preserved  in  several  museums. 

Fossil  Monkey  from  Monte  BamboU, — At  the  meetine  of  the 
Geological  Society  of  France,  in  NovembCT  1871,  M.  Gervus 
mentioned  a  monkey  found  in  the  lignities  of  Monte  Bam- 
boli,  in  the  Maremmas  of  Tuscany}.  The  mandible  in 
question  is  deposited  in  the  Museum  at  Florence ;  accordmg 
to  M.  Cocchi  It  seems  to  belong  to  the  genus  (krot^iheciu^ 
We  are  e^>ecting  its  publication  by  M.  Gervais. 

Foaail  Monkey  from  MwfeUo. — Lastly  there  are  in  the 
Museum  of  Pisa  some  separate  teeth  of  the  lower  jaw,  s 
has^  examination  of  which  seemed  to  me  to  indicate  a  Bpecies 
of  ifacacus  which  might  be  different  from  the  two  specimens 
from  the  Val  d'Arao  of  which  I  have  just  been  speaking  j 
as  to  the  determination  of  the  genus  there  can  be  no  doubt 
These  specimens  consist  of  two  last  lower  molars,  right  and 
left,  a  first  or  second  lower  molar,  &  premolar,  and  a  frsg- 
ment  of  a  canine,  tiie  whole  having  m^obably  belonged  to  the 
maodible  of  the  same  iDdividual.  These  teeth  are  derived 
from  MugeUo,  in  the  Val  d'Amo,  from  a  lignite  that  M. 
Meneghim  considers  to  belong  to  the  Pliocene.  By  M. 
Men^hini's  permission  I  shall  shortly  be  able  to  pre  a  de- 
tailed description  of  these  remains  in  the  Memoirs  of  the 
Society. 

*  E.  Ray  Lankeiter,  "  Contributions  to  b  knowledK^  of  the  oewei  Tei- 
tdtries  of  Suffolk  and  theb  Famu,"  Quart  Joum.  Geol.  Soc  ToL  nn. 
1670,  p.  40a 

t  L.  Kiitimejer,  "  Bubiige  tux  KenntniM  der  foanlen  Pfcode  mid  ni 
ainer  verrleichendaii  Odontogmphie  der  HufUiiere  im  AUgemwineii,"  K  d 
(Verhandl.  der  Naturforacb.  Oeaellsch.  in  Baael,  Bd.  iii.  Heft  4, 1863). 

t  See  '  Revne  SciBiiHfique,'  No.  26,  Bee,  16, 187L 

^  See  <  La  Naaone  M  Fuenie,'  Fsbnury  27, 187S. 
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XXIV. — On  FliLBtra  marginata  of  Krauat  and  an  allied 
Spedea.Jorming  a  new  Genua  (FlastniinoTplia}  o/^scharidn, 
fiom  NataL     By  Dr.  J.  E.  GfEAT,  F.R.S.  &c 

In  the  collection  of  coTallines  containing  a  few  seaweeds, 
e^iecuJlj  the  one  described  in  the  August  nomher  of  the 
'  Annals,'  received  some  yearB  ago  from  Port  Natal  as  a  pre- 
sent from  Colonel  Bolton,  I  obBorre  several  specimens  of  the 
Fbutra  marginata  described  bv  Dr.  Kransa  in  his  '  Corallinea 
and  Zooph]^  of  the  South  Sea,'  p.  35,  tab.  1.  fig.  3.  The 
fignre  of  this  coralline  has  always  oeen  a  matter  of  curiosity 
to  me :  and  therefore  it  was  with  ^reat  pleasure  that  I  found 
several  specimens  of  this  and  an  amed  species  in  the  collection. 
Their  formations  are  very  peculiar.  Having  the  frond-like 
f(Hia  of  a  Fbtatra,  but  supported  by  homy,  often  inosculating 
fibres,  that  margin  the  frond  and  also  traverse  it  in  various 
directions  so  as  to  break  it  into  several  sections,  as  is  well 
r^resented  in  Krauss's  figure.  One  might  be  inclined,  as 
it  often  grows  among  the  dead  denuded  stems  of  zoophytes, 
to  believe  that  those  zoophytes  formed  the  mai^n  of  the  frond ; 
bat  a  study  of  numerous  specimens  has  convinced  me  that  this 
cannot  be  the  case ;  for  the  thickened  homy  margins  do  not 
stand  out  from  the  ends  of  the  fronds^  as  they  would  do  if  they 
were  the  denuded  stems  of  other  species,  but  they  are  evidently 
developed  on  the  edge  and  across  the  fr^nd  as  the  frond  grows. 
The  substance  of  the  coral  ia  calcareous  and  exactly  like 
those  of  Leprfdia  and  Eschara ;  and  it  forms  a  frxiud  with  a 
series  of  cells  on  each  side  like  the  latter  genns.  The  fronds 
are  expanded,  repeatedly  and  furcately  branched  like  the  com- 
mon Flaatra,  but  they  are  known  from  that  genus  by  the  cells 
being  much  more  caJcareoos  and  covered  with  a  calcareoos 
coat  The  two  species  have  a  general  external  resemblance 
to  the  two  common  Enropean  Flustras  F.Jhliacea  and  F.  trun- 
eata ;  I  therefore  propose  to  call  the  genus  Flustramorpka. 

Kraoss,  when  deacribing  Flustra  margi-naia,  observes  that 
"perhaps  it  may  become  tlie  type  of  a  separate  genus  on  accotmt 
of  the  tnickened  edges,  which,  standing  out  from  the  calcareous 
structure,  border  the  two  margins  of  the  frond.  Where  the 
&oud  divides,  the  thickened  edge  of  the  upper  margin  tnms 
■cross  it ;  and  consequently  it  appears  that  the  growth  of  the 
branch  is  continaons :  but  here  apaose  occurs,  during  which  the 
thickened  margin  is  forming^hicb  after  a  time  constitutes  the 
foundation  of  a  new  lobe.  These  cross  lines  show  the  different 
epochs  of  growth,  like  the  varices  on  Mwicet  and  Caanda 
snd  other  genera  of  shells. 
"  These  thickened  ribs  give  the  strength  and  firmness  which 
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are  necesBaiy  to  support  the  extremely  fine  and  brittle  c^- 
stractnie  of  the  frond.  The  whole  zoophyte  can  thetefoie 
only  be  dried  and  preserved  with  great  care :  but  if  it  dies  in 
the  sea  the  calcareotis  matter  soon  after  deatk  disBolves  in  the 
Bea-water,  and,  instead  of  the  etiff  light  blnish  grey-brown 
zoophyte,  one  only  iinds  a  pale  brown,  homy,  shining  skeleton 
with  more  transparent  cells ;  a  aimilar  skeleton  may  be  ob- 
tained by  placing  a  trond  In  very  weak  acid.  The  rim  of  the 
frond  are  then  vistble ;  and  one  recognizes  on  these  teeth  the 
points  by  which  the  bordering  seam  la  connected  with  it" 

Dr.  Kraoss  describes  both  sides  of  the  frond  as  covered  with 
blont  rhomboidal  cells ;  "  at  the  upper  end  of  each  cell  is  a 
rounded,  four-comered,  ontoothed,  oolique  oral  opening,  and 
OD  the  side  of  the  opening  there  is  a  Bmall  circular  anal 
aperture.  This  second  opening  is  always  directed  sidewavB 
towards  the  edge  of  the  frond ;  tnat  is  to  say,  i£  a  perpendiciJar 
line  is  drawn  from  the  middle  of  the  frond,  it  is  fonnd  to  be  on 
the  right  side  of  the  line  on  the  right  side,  and  on  the  left  of 
it  on  the  lefit  side  of  the  oral  aperture.  Immediately  below 
the  oral  aperture  is  to  be  observed  a  second,  very  small  opening, 
the  use  of  which  is  not  known."  Similar  openings  are  to  be 
seen  in  several  species  of  Lepralia. 

It  is  curious  that  Dr.  Knuss,  who  observes  so  accurately 
the  structure  of  the  cell,  did  not  see  that  the  coralline  was 
much  more  closely  alliM  to  Eachara  and  Lepralia  than  to 
Fhutra, 

The  other  species  is  perhaps  described  by  Mr.  Busk  as 
Eachara ;  but  ne  does  not  meatioQ  the  margin  or  divisions. 

Fam,  laf*^^""'^** 
Grenus  Flubtkajioepha. 

Folyzoariom  frondose,  flabellate,  fiircately  divided ;  cells 
disposed  on  both  surfaces  back  to  back,  immersed,  coalescent. 
parallel  to  the  plane  of  the  axis.  Oral  opening  with  a  small 
tabular  opening  on  one  side  of  it  and  a  smaller  aperture  be- 
neath. The  &ond  supported  by  cylindrical  homy  fiorea,  whic^ 
traverse  it  in  various  directions  and  edge  the  two  margins 
of  tiie  lobes. 

1.  Fhutramorpha  marginata.  B.M. 

The  polyzoarium  grey-brown,  rather  thin ;  the  8t«m  and 
branches  8trap-sh^)ed,  with  nearly  parallel  sides,  regularly 
fdrcately  branched,  and  margined  with  a  thickened  rib. 

fhutra  marginata,  Kiaust,  Beilz.  Conli  nnd  Zooph.  der  Siulwe,  1837| 
p.  36,  tab.  L  figs.  3  o-cL 

Eo^.  Port  Natal. 
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2.  F^tramorphafabdiaris.  B.M. 

The  polyzoarinm  pale  reddish  brown ;  the  &ond  widening 
npwaida,  rather  irr^^olar ;  the  terminal  lobes  broad,  fan-shaped 
or  inegulsr,  much  broader  at  the  end. 

&Wa  AdoOrH,  Buak,  C»t.  of  MMine  Foljiok,  ii.  p.  91,  Ub.  107. 

Foi.  Port  NataL 

This  species  mnch  resembles  Fbutra  marginata  in  external 
^pearance,  but  is  much  more  calcareoos  and  supported  hj 
mutual  and  tranaveise  homj  ribs,  which  are  stouter  but  w> 
ttot  loim  snch  a  regular  mars^  to  the  frond  as  in  the  othet 
niedes  ^  and  the  frond  is  broader,  and  more  irregularly  divided, 
the  terminal  lobes  being  reiy  irregular  in  shape,  very  unlike 
the  regular  atrap-ahaped  furcate  fronds  of  the  formei  species. 

Ur.  Bosk,  to  whom  I  had  sent  a  small  specimen  of  this 
species,  informs  me  that  it  is  the  one  he  deacrioed  and  figure^ 
in  the  '  Catalogue  of  Marine  Polyzoa '  under  the  name  of 
St(AarajiiJ>eUaru ;  but  in  neither  me  figure  nor  description  is 
there  any  mention  of  the  lobes  being  <uvided  and  supported 
hf  a  cartilaginoas  margin ;  in  other  respects  the  figure  a  a 
Toy  good  representation. 

XIV. — A    Cuvienan  Princwle  in   PaltBotUoloffi/jtested  by 

evidence*   of  an  extinct   Leonine    Mwaupial  (Thylacoleo 

camifex),  hf  Professor   Owen,  F.K.S.,  D.CL.,  Foreign 

Associate  of'^the  Institute  of  France.   Reviewed  by  Oerakd 

Kkefpt,  P.L.S.,  C.M.Z.8.,  M.F.D.H.,  &c.» 

[FUt«a  XI.  &  XIL] 

Pkofessob  Owen  spoke  boldly  when  he  thus  headed  his  last 

treatise  on  the  Eztmct  Mammals  of  Australia, — too  boldly,  in 

&ct— because  if  the  "Cuvierian  Principle  in  Palaeontology"  is 

mce  found  wanting,  it  must  be  reduced  in  value  ever  after- 

vuds.     The  founder  of  a  science  is  not  always  able  to  provide 

at  first  for  all  the  exigencies  which  may  arise  out  of  a  careful 

investigation  of  his  system ;  and  the  worehip  of  learned  men 

may  go  a  little  too  far.     It  la  right  to  love  the  master  who 

tu^ht  us,  and  I  admire  Professor  Owen  on  that  account;  but 

when  anatomists  like  Flower,  Falconer,  and  Huxley  differ 

&om  Cuvier  as  they  differ  from  Boffon  and  Linnteus,  Professor 

Oven  will  probably  reconsider  his   verdict  and   make   the 

'Amende  honmrMe,     Cuvier  and  his  principlea  cannot  always 

be  depended  on  in  the  classification  of  Australian  fossils ;  and 

*  From  the  ■  Sjdne;  Mail,'  Usy  18,  1672,  with  coR«ctaona  and  tlie 
iUorintiaas  communicated  by  the  Author. 
Ann.&Mag.N.Hitt.  Ser.4.   Vol.^.  14 
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I  refer  those  interested  to  Sir  Thomas  Mitchell's  *  Three  Expe- 
ditions,' where,  on  plate  32  of  vol.  ii.,  the  author  remarks, 
f  The  two  figures  12  and  13  represent,  on  a  reduced  scale, 
the  large  bone  which  M.  Guvter  supposed  to  have  belonged 
to  a  young  elephant." 

It  was  evidenUy  M.  Cuvier  who  coold  not  dietiagQiah 
between  the  femur  of  a  "  ^gantic  kangaroo  "  and  that  (A  an 
dephant ;  and  we  are  justified  in  disc^ding  Cuvierian  prin- 
ciples as  far  aa  fossil  marsupials  are  concerned. 

Professor  Owen  may  say  that  the  bone  figured  by  Sir 
Thomaa  Mitchell  is  not  a.  kangaroo-bone ;  but  it  never  was  the 
femur  of  an  elephant,  and  if  not  a  kangaroo  it  certainly  belongs 
to  a  marsupial  animal  closely  allied  to  it.  All  the  other 
objects  represented  on  the  same  plate  are  either  wrongly  named 
or  not  named  at  all.  Did  M.  Cuvier  inspect  these  bones 
also?  Did  Professor  Owen  notice  what  Uiey  really  are? 
Fig.  1  is  the  ulna  of  a  wombat :  fig.  2  a  block  of  limestone 
nodules  with  a  few  wombat-phalanges  (toe-bones)  in  it ;  fig.  3 
is  a  much-worn  lower  incisor  of  a  gigantic  kangaroo ;  ^a.  4 
and  5  are  two  views  of  a  right  upper  first  incisor  of  a  TSyfa- 
tx>leo ;  figs.  6, 7,  8,  and  9  are  difi'erent  views  of  the  right  lower 
incisor  of  Thiflacoleoj  fig.  10  represents  the  much-worn  right 
third  premolar  of  a  ThylacoUo,  the  very  tooth  which  the  aa^or 
of  the  "  extinct  leonine  marsupial "  constauUy  terms  the  great 
camassial,  and  which  was  of  so  littie  importance  to  him  in 
1836  that  he  never  referred  to  it  in  his  report  on  the  Welling- 
ton fossils. 

If  these  teeth  did  not  strike  Professor  Owen  in  1836  as 
uncommon,  why  are  they  considered  valuable  evidence  of  car- 
nivorily  in  1858  or  1859?  In  that  year  I  think  the  first 
attempt  was  made  to  fit  some  fragments  of  a  Thylacoleo'i 
skull  into  snch  a  shape  aa  to  produce  a  cat-like  head  ('  Cycto- 
pEodia  Britannica,'  art.  Faheontology,  p.  175,  fig.  115).  Let 
any  unprejudiced  person  examine  the  impossible  restoration  of 
that  head  (PI.  XL  fig.  4),  and  he  will  at  once  see  that  the 
author  had  a  preconceived  opinion  about  it,  evide&tiy  trying  to 
form  the  remains  into  the  skull  of  a  carnivore. 

I  consider  these  remarks  necessarr  before  reviewing  Pro- 
fessor Owen's  paper;  and  they  will  snow: — 1st,  that  tlie  chief 
part  of  the  TktfkKoteo'a  dentition  was  known  to  him  as  ftr 
back  as  the  year  1836 ;  2nd,  that  there  was  nothing  very  ex- 
traordinary in  the  size  or  formation  of  the  teeth,  otherwise 
Professor  Owen  would  have  noticed  them  long  before  j  3rd, 
tiiat,  having  once  pronounced  a  certain  opinion,  the  author  has 
been  reluctant  ever  since  to  modify  or  alter  it;  4th,  and  last, 
that  the  principle  in  palssontology  laid  down  by  the  great 
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CuTier  cumot  be  applied  vith  confidence  at  Boccesafiilly  in 
the  diBflificition  of  our  fossil  marsupial  animals,  which  were 
ut  discorered  when  CuTiN  wrote. 

The  Andiorities  against  Frofeaaor  Owen  are  ProfesBor 
Flower,  F.B.S.,  the  eminent  lecturer  at  the  Royal  Colletre  of 
Sn^eons,  the  late  Dr.  Falconer,  Mr.  Boyd  Dawkins,  ana  the 
discoverer  of  the  missing  teeth,  who  first  pointed  out  their  real 
position  in  sknll  and  mandible,  myself. 

It  18  a  well-known  fact  that  in  highly  camiroroiiB  animals 
the  closed  portion  of  a  tooth  is  completely  covered  by  enamel. 
Tliis  IB  not  the  case  with  the  Thvlaawo'R  incisors,  which 
Professor  Owen  considers  designed  to  "  pierce,  retain,  and 
idll "  [  They  are  almost  destitute  of  enamel  on  their  fiat  inner 
surface,  and  are,  comparatively  speaking,  leas  formidable  than 
tiie  n{q)er  and  lower  front  incisors  of  the  striped  phalanger 
hiownaaDactiflopsila  trimrgaia(Pl.'K.l.&ea.G  &7),mene»ieat 
»Uy  (as  far  as  incisotB  are  concerned)  to  ^e  TkyUicoleo. 

The  corresponding  pair  of  &ont  teeth  in  the  Bdidaua  jlavt- 
venter^  or  "  yellow-bellied  flying  squirrel,"  are  more  like  the 
Jiiflacoleo'B  teeth  in  Uieir  Btmctnre ;  but  they  are  not  so  largely 
developed  as  the  teeth  of  the  Paetylopaila,  which,  comparatively 
speaking,  has  the  largest  incisors  of  any  maranpial  animal  livii^ 
or  extinct,  thoogb  only  a  fruit-  and  leaf-eating  phalanger. 

The  dental  formula  in  Thylacoleo  is  as  follows : — 

lodson.  Camnes.  Pramolan.  Holan. 

6  1—1  S-3  1—1 1  ™ 

2  6=0  S=3  2=^1'^ 

Professor  Owen,  to  suit  his  peculiar  system,  arranges  these 
teeth  in  this  manner : — 

Incison.  Oanmea^       FmmoUn.         Hotnn. 

2—2  1—1  4—4  1—1  [  ^, 

nr  6=5  4=4  8^2f*'- 

If  the  author  will  kindly  examine  the  upper  incisors  of  a  com- 
acm  hettong  [Betiongia  rt^kscena,  PL  XI.  fig.  8}  and  compare 
therewith  the  Tht/lacoteo  incisors  which  I  sent  lum,  and  which 
he  figto^s  under  wrong  names,  he  will  at  once  perceive  that  the 
"letnuDe  marsupial "  had  a  luge  pair  of  front  incisors  (which 
conespond,  as  before  stated,  with  those  of  Dactylopaila  or  Bdi- 
Jtaa),  and  a  second  and  tlurd  pair  behind  the  fint,  which  are 
■hnost  identical  in  form  with  those  of  the  bettong  jost  men- 

'  The  two  or  thrae  little  teeth  which  occuined  the  empty  eockets  be- 
hind the  anterior  part  of  tiie  third  indsor  are  still  nnknowa ;  we  do  not 
«>en  know  whether  thej  were  two  or  three  in  number.    These  te«th  ere 
net  with  in  lU  phaUngeiB  proper,  hut  are  seldom  found  perfect 
14* 
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tioned.  The  fint  tooth  in  each  tipper  ramos  is  corred,  com- 
pressed, and  almost  destitute  of  enamel  on  the  inner  side ;  the 
second  tooth  is  conical,  with  a  short  thick  produced  crown, 
showing  a  transverse  mark  made  tnr  the  lower  incieco';  &e 
third  tooth,  a?ain,  is  curred,  three-sided,  and  inserted  in  snch  a 
manner  that  the  sharp  angle  stands  inwu^,  Frofesaor  Owen, 
disregarding  m^  careful  investigations,  freely  communicated  to 
him,  figures  it  constantly  as  a  "canine"  (pLzi. figs.  10. 11, 
and  12).  The  conical  second  incisor  (fig.  13  of  the  same  plate) 
he  names  the  "  first  upper  premolar,  outer  side,"  though  he 
figures  the  small  tubercular  premolars  with  their  nail-headed 
crowns  (pi,  xi.  fig.  2,  pp.  2, 3)  right  enough. 

The  upper  camne  puzzles  Professor  Owen  considerahlr,  as 
it  ^d  myself  when  I  first  found  loose  specimens  of  it.  This 
tooth,  which  encroaches  further  into  the  palate  than  is  usual 
(and  is  sometimes  almost  covered  by  the  first  premolar  and 
last  incisor),  has  a  curved  tapering  fang  and  a  neart-shaped 
flattened  crown.  Mistrusting  my  oheervation,  the  auuior 
again  calls  it  "  the  second  incisor  "  in  one  instance,  and  "  the 
second  upper  premolar  "  in  another  (figs.  9  and  14  of  pi.  si.). 

I  make  these  statements  with  confidence,  and  will  exphun 
why. 

Bveiy  tooth  which  Professor  Owen  figures  on  pi.  zi.,  from 
no.  9  to  14,  was  collected  by  myself  and  transmitted  to  him, 
as  my  list  and  photographs  will  prove.  These  teeth  are  not 
from  a  breccia  cave,  but  from  "tie  breccia  cave  of  W^ing- 
Um  vaUey^'  and  they  are  what  I  stated  them  to  be,  and  not 
what  Professor  Owen  designates  them  in  his  treatise. 

I  have  known  the  teeth  for  years  to  be  those  of  Thylacoleo,  and 
I  recouHtmcted  the  skull  with  all  the  teeth  in  it  in  1869  (Fl.  XI. 
fig.  3).  This  plate,  lithographed  by  Mrs.  Forde^  was  printed 
at  the  G^OTemment  Printing  Office  in  1870,  with  seventeen 
other  plates  of  fossil  remains  (by  Miss  Scott  uid  Mrs.  Forde), 
which,  however,  for  want  of  funds,  hare  never  been  published. 
I  was  desired  to  give  Professor  Owen  all  the  information  I 
could ;  and  I  kept  nothing  back :  but  for  some  reason  or  other 
the  most  Epical  specimens,  of  which  I  could  send  photogrof^ 
only,  are  not  figond  m  hia  paper. 

Toe  illustration  of  a  tootn  ^>1.  xi.  no.  6)  named  "  oovn  of 
a  leas  worn  upper  laniair,  outer  side,"  which  means  "a  left 
first  upper  incisor,"  should  have  been  drawn  from  the  inwr 
aide  as  well,  so  as  to  show  the  absence  of  the  enamel.  Coo- 
pared  with  Sir  Thomas  Mitchell's  figure  in  the  '  Three  Ex- 
peditions'  (fig.  5.  pi.  32),  the  fallacy  of  Professor  Owen's 
ai^nment  as  to  its  laniary  (i.  e.  fleah-cgtting)  character  becomea 
at  once  apparent. 
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Profeoor  Owen  is  careful  to  give  ua  tluree  views  of  a  mnch 
fractiiTed  specimen  of  the  right  upper  jaw  &oin  Queensland, 
in  whidi  the  most  intereatiDg  teeth  (the  second  and  third 
indsoiB)  are  missing,  and  the  canine  ia  fractured.  He  uselessly 
figures  also  a  fractured  mandible  (pi.  siii.  fig.  2),  a  more  com- 
plete one  having  been  given  above  it  (fig.  1).  He  carefully 
avoids  enlightenmg  his  readers  by  supplying  a  sketch  of  the 
npper  teeth  belonging  to  fig.  2,  of  which  the  canine  and  two 
hinder  incisors  were  almost  perfect;  these  teeth  are  figured 
exactly  in  the  position  in  which  they  were  found  imbedded  in 
stiff  moist  loam.  Having  unfortnnately  broken  the  skull  and 
mandible  mto  fragments  with  my  pick,  I  called  Dr.  Thomson 
sod  Hany  Barnes  to  laj  aid,  and  pointed  out  the  position  in 
which  the  teeth  lay  imbedded,  asking  friend  Thomson  to  take 
notice  of  it,  so  that  there  should  be  no  dispute  about  the  matter 
hereafter.  To  myself  the  arrangement  of  the  teeth  was  known 
from  other  «>ecimenB  obtained  on  former  occasiona ;  but  Dr. 
Thomson  had  never  seen  them  together ;  and  we  both  sketehed 
their  position. 

There  ia  nothing  wrong  in  the  arrangement  of  the  teeth  in 
the  rejected  photograph,  except  that  the  sharp  edge  of  the  third 
incisor  shonld  be  more  inward,  and  the  canine  should,  of  course, 
bepartly  hidden  by  the  third  incisor  and  the  first  small  premolar. 
We  baa  just  removed  the  teeth,  when  Harry  Barnes  blew  the 
candle  oat  to  prevent  some  uninvited  visitors  from  coming 
down  the  shaft.  These  inqoisitive  "  gentlemen  "  were  too  Ear, 
however,  for  retreat,  and,T)ewildered  by  the  sadden  darkness, 
bronght  their  bodies  and  some  ten  tons  of  loose  breccia  on  the 
top  Si  our  "  diggings,"  and  so  prevented  as  from  finding  the 
T(«t  of  the  sknJJ.  Professor  Owen's  left  incisor  (no.  6  of  plate 
zi.)  looks  very  much  like  the  fellow  to  mv  right-hand  one. 
Having  carefully  removed  the  dirt  and  the  dirty  visitors  "  I 
had  another  examination  of  the  moist  day,  and  found  the  con- 
dyle, which  resembles  that  of  a  koala  or  native  bear*. 

It  is  uecessaiT  to  go  thos  into  particulars  \  and  as  Pro- 
fessor Owen  will  not  believe  me,  I  must  speak  out  myself. 
Twisting  or  turning  will  not  alter  what  I  stated  to  be  the 
tmth ;  and  I  feel  confident  that  time  and  Professor  Flower 
will  prove  the  correctness  of  my  observations. 

I  nave  been  in  the  habit  of  consulting  Professor  Owen's 
wivks  on  our  marsupials,  and  I  have  always  found  he  has 

*  A  caat  of  a  Enmilai  condjle,  with  «  portion  of  the  inflected  uigle,  was 
di^atched  to  ProfeaBor  OweD  u  far  back  as  1S63  or  1864.  A  Tear  or  two 
•ftervuda Ipointed  out  that  the  cut  wot  mutt  he  that  of  the  mianng 
P«t  of  the  "ntylaeoitoU  mandible.  I  had  good  proof  of  my  astertioa;  but 
the  popoMliou  waa  not  eatertained  by  Fnfesaor  Owen. 
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given  it  as  his  opinion  that  the  fint  tabetcalsr  toodi  behind 
tne  lower  incisor  of  a  phalanger  mnat  be  considered  to  rqne- 
sent  the  canine.  As  late  as  the  year  1868  he  teaches  this;  and 
he  gives  examples  of  snch  teeth  in  ike  *  Anatomy  of  Verte- 
brates,' ToL  iii.  p.  289,  fi^.  228  and  229 :  the  last  repruents 
the  dentition  of  Phalangrata  Cookii  (onr  "  red  ringtul  opo§- 
aom  "). '  In  this  figure  the  large  incisor  ia  the  first  toou  of 
the  series,  then  follow  three  small  tubercular  teeth,  the  first  of 
which  is  distinctly  marked  "  canine." 

It  has  been  proved  that  all  phalangers  proper  have  three 
premolars  above  and  below  at  some  time  or  other  of  their 
existence ;  but  in  the  face  of  this  evidence  laid  down  by  Pro- 
fessor Owen,  as  well  as  by  Flower  and  others,  the  ereat  ana- 
tomist now  tarnA  these  three  little  teeth  into  "  pronoWs,"  and 
alters  the  premolar  formula  of  Phtdanguta  to  Jinir  below, 
whilst  be  retains  only  three  above.  (See  '  A  Gavierian  Frin- 
ciple  &c'  p.  254,  fig.  19,  right  mandiUe  of  Phalangiata 
Cookii  with  four  premoUrs,  and  without  a  canine.) 

I  make  no  comments  on  this  strange  alteration  to  n&a 
certun  purpose,  which,  if  accepted  by  anatomists,  will  confuse 
every  thing  Professor  Owen  has  tanght  about  the  dentition  <tf 
the  genus  Phcdangiata.  The  firat  tooth  after  the  incisor  in  the 
mandible  of  a  phalanger  is  most  undoubtedly  a  canine,  and  it 
will  remain  a  canine  as  long  aa  there  is  truth  in  comparative 
anatomy.  Even  if  every  other  tooth  is  marked  with  a  "  p  " 
(premolar),  it  will  never  be  believed  by  those  who  understand 
tnese  things,  and  the  teeth  will  be  tidfed,  as  hitherto,  by  their 
right  names  given  by  Professor  Owen  hiinself.  If  we  examine 
the  depressions,  two  or  three  in  number,  on  the  front  inner  ride 
of  the  large  premolar  of  ThylacoleOf  it  will  be  observed  at  once 
that  they  probably  contained  two  or  three  little  teeth,  like 
other  phalangers,  uie  first  of  which  would  of  course  represent 
the  lower  canine. 

Thus  far  the  herbivorous  principle  is  prevalent:  but  with 
the  true  molars  reduced  to  a  pair  below,  one  of  which  is  tuber- 
cular, and  to  a  single  transverse  tooth  above,  the  somewhat 
camivorouB  cbaract^  of  the  animal  becomes  manifest  The 
camivority  is  still  farther  expressed  in  the  position  of  the  line 
of  mandibular  teeth,  which  exactly  fronts  the  aacending  ramns ; 
but  there,  again,  the  camivorouB  proof  ends. 

From  the  shape  of  the  condyle,  placed  moderately  high,  and 
from  the  broad,  scoop-like  inward  process  of  the  lower  jaw,  we 
conclude  the  ThylacoUo  to  have  been  a  mixed-feeding  or  her- 
bivorous animal. 

On  pi^  236  of  the  treatise  'A  Cuvierian  Principle  in 
Palffiontology,'  we  read  in  plain  words,  *'  The  rotabny  grinding- 
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8  of  the  masdibie  aie  oommoQlv  aaaocuted  witb  a 
htet  position  of  tlie  condyle  and  vegstable  dief ;  the  vertical 
JHliDg-moTementB  are  commonly  associated  with  a  low  position 
ofthecondjle  and  animal  diet."  This  ia  not  quite  correct, 
the  condyle  of  the  herbivorous  phalanger  known  as  Dactylo- 
piila  trivirgata  being  lower  than  the  row  of  grinding  teeth. 

On  Apnl  19,  1870,  I  wrote  to  Profeasor  Owen^  saying, 
"  The  camivorouB  character  of  our  &iend  TTiylacoleo  is  greater 
than  I  first  thought  it  was.  I  firmly  believe  the  cast  of  a  con- 
dyle I  sent  yon  is  Uiat  of  this  animal."  These  remarks  were 
made  when  I  had  noticed  the  row  of  teeth  to  be  in  a  line  with 
the  ascending  ramus,  which  is  a  more  or  less  camivoroos  cba- 
ncter  in  marsupials. 

June  13,  1871  (evidently  too  late  for  the  paper  under  dis- 
cussion), I  wrote  again ; — '' Regarding  the  Thylaooleo  I  wish  to 
assist  you  as  much  as  possible  to  amve  at  a  correct  determi- 
natiou  of  the  animal's  character.  I  sent  yon  already  what  I 
consider  the  condyle  and  angular  process,  m  fact  the  very  part 
which  is  missing.  If  you  aiooae  to  believe  me,  it  is  the  iden- 
tical left  posterior  portiun  of  the  jaw,  whereof  we  possess  the 
right  anterior  one  also.  The  jaw  is  very  much  like  that  of  a 
koala ;  and  the  condyle  resembles  it  more  than  that  of  any 
other  animal."  With  this  letter  I  despatched  a  series  of  careful 
tracinga  of  my  sketches,  including  one  of  an  upper  canine  of  a 
tiger  and  the  lower  indsor  of  a  Thylacoleo,  for  comparison. 

Nearly  a  year  has  passed  since  ^Is  letter  was  wntten ;  and 
my  opliuon  that  the  animal  under  discussion  is  a  mixed  feeder, 
allied  to  the  phalanger  tribe,  is  more  and  more  confinned. 
There  is  no  occasion  for  me  to  fall  back  upon  the  Furbeck 
fossils,  or  to  ransack  all  the  countries  under  the  sun  for  allied 
forms ;  I  have  only  to  examine  the  numerous  recent  skulls  of 
oar  marsupials  coDected  for  a  purpose  like  the  present  during 
titc  last  twelve  years,  and  I  am  able  to  form  a  very  good  idea 
of  the  "  leonine  marsupial." 

I  believe,  and  am  ready  to  prove  presently,  that  ^e  Thyla- 
coleo contuned  in  its  structure  certain  characteris^c  parts  from 
each  of  oar  principal  marsupial  groups.  Zjet  me  describe  the 
upper  jaw: — The  first  pair  of  cvutvot  incisors  (PI.  XI,  fig.  2, 
and  PL  XII.  fig.  l,a]  resemble  those  of  the  BdidcBuafiaviventer 
or  "  yellow-beUied  fiying  phalanger."  The  next  pair  (6),  as 
well  as  the  third  (c),  are  as  near  in  shape  to  those  of  the 
"  bettODg  "  as  can  possibly  be  imagined.  The  canine  {d),  with 
its  compressed  crown,  is  also  "  bettong-Uke,"  and  differs  con- 
Biderabfy  from  that  of  the  phalangera  proper.  The  disposition 
of  the  incisor  teeth  is  the  same  as  in  the  "  bettong  "  (PI.  XI. 
fig.  8),  the  curved  first  incisor  arching  above  the  close-packed 
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second  and  third  one.  All  these  teeth  vary  considenbljr,  knd 
indicate  sevsral  distinct  species ;  the  canines  are  as  irr^pilar 
in  their  stmctiire,  and  lead  to  the  same  concLosion.  The  shwt 
fiinctionless  first  and  second  premolars  {e,f)  do  not  indicate 
great  camiTorous  propensities,  and  they  are  not  near  bo  for- 
midable-looking as  those  of  onr  phalangers. 

I  mentioned  Defora  that  the  upper  canine  stands  far  back 
into  the  palate,  and  is  often  completelj  covered  by  its  neigh- 
bonra.  With  regard  to  the  third  premolar  (o),  Owen's  "  car- 
nassial  tooth,"  it  will  be  found,  in  form,  position,  and  function, 
to  be  identical  with  the  third  premolar  in  the  common  Phalan- 
gitta  vtdpina,  in  Gtucua  mtKulatiu^  and  in  other  more  or  leas 
camivorons  phalangers.  This  tooth  is  often  worn  in  a  ftr 
greater  d^ree  than  Professor  Owen  images :  and  specimens 
sow  in  his  hands  will  sufficiently  prove  it  No  "  formidable 
carnivore  "  wonld  be  able  to  make  an  impression  on  "  hide  and 
flesh  "  with  such  "  grindstones :"  I  have  no  more  appropriate 
word  to  offer  when  describing  the  worn  condition  of  some  of 
the  msnr  specimens  examined  by  me.  The  upper  first  and 
only  molar  fPL  XII.  fig.  20)  is  a  shallow-rooted,  distorted,  flat, 
rugged  tooui,  with  a  depression  in  the  middle,  and  evidently 
designed  for  grinding  or  crushing,  never  for  lacerating  flesh. 

Looking  at  Professor  Owen's  figure  on  plate  ziv.  (PhiL 
Trans.  1871),  I  notice  the  old  tendency  to  make  the  animal  as 
camivoroos  as  possible.  The  first  upper  incisor  has  the  form 
of  a  "  parrot's  beak,"  and  is  probably  not  quite  true  to  nature ; 
the  indicated  second  incisor  is  far  too  small ;  and  the  tooth 
which  he  terms  a  "  canine  "  is  out  of  shape  and  out  of  place 
where  Professor  Owen  has  put  it.  The  upper  front  teeth  of 
a  Thylacdeo  are  closely  packed,  there  is  not  a  line  of  space 
between  them ;  the  canine  is  perfectly  crowded  outj  and  stands 
back  into  the  palate,  as  Professor  Owen's  drawing  plunly 
shows ;  but  he  will  call  this  real  undoubted  "  canine "  ue 
"  first  premolar,"  and  I  shall  say  no  more. 

Description  of  the  lower  jaw  (PI.  Xl.fig.l): — This  part  settles 
all  our  disputed  points,  and  turns  the  supposed  "  lion  "  into  a 
leaf-eating  phaluiger.  The  front  view  of  it,  given  on  plate  ziiL 
£g.  3,  is  too  broad ;  the  incisors  should  not  close  together  at 
the  tip,  but  remain  considerably  parted,  as  their  marks  a^inst 
the  second  pair  of  premolars  clearly  indicate.  Professor  Owen 
says^  to  illustrate  the  power  of  these  weak  incisors  (p.  228): — 
"  Were  a  pair  of  bayonets  cemented  side  bv  side,  and  the  force 
of  two  brawny  arms  cosceatrated  on  the  tnmst,  their  perfon- 
ting  and  lethal  power  would  be  increased."  Tiie  Professor  is 
right  enough  in  his  conclusion j  but  his  premises  are  wrong. 
The  flat  lower  incisor  teeth  oi  onr  animal  (PI.  XL  fig.  1,  a, 
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fig.  2,  A,  and  PI.  Xn.  fig.  1,  A)  are  ro<  cemented  close  together: 
on  the  contraiy,  their  attiichment  is  remarkably  weak ;  and 
dw  Bymphyais  oif  the  mandibles  ie  not  firm  and  compact  like 
dut  of  a  koala  or  a  wombat.  We  find  plenty  of  wombat- 
jaws  in  a  fossil  state  with  both  incisors  present ;  even  perfect 
jivs  ate'not  uncommon;  and  womhat-jawa,  as  a  role,  seldom 
put  at  the  symphysis:  but  not  a  single  Thtdacoleo  jaw 
nas  ever  been  fonnd  nnder  snch  conditions.  The  wombat 
ig  die  only  maisapial  animal  which  in  compactness,  shape, 
and  biting-power  can  at  all  be  compared  with  oar  "  lionized 
&ieDd ; "  and  the  "  formidable  camiToie  "  was  only  as  large 
■gain  as  a  common  wombaL  We  know  fossil  wombats  con- 
ndeiably  latgei  than  the  Thyhooleo ;  and  having  experienced 
the  impressionB  of  the  teeth  of  some  recent  ones,  I  make  oon- 
ftasion  that  th^  Ionised  the  part  nipped  considerably,  bnt 
did  not  draw  much  blood ;  thCT  crush,  out  do  not  tear.  The 
koala  bites  sharper,  and  resembles  the  Tkylacoleo  more ;  bat, 
like  die  wombat  and  unlike  the  "  marsnpiu  lion,"  it  has  much 
fimier  jaws,  and,  were  it  as  Iwge  aa  the  Tkylacoleo,  would  be 
mwe  formidable.  The  average  form  of  a  kosJa's  lower  incisors 
difim  considerably  from  the  ohnt  specimens  specially  selected 
by  Professor  Owen,  probably  for  other  than  Aostralian  readers, 
and  figored  on  page  233,  no.  6,  of  his  treatise.  The  real  car* 
nirorons  mazsapiiUB  have  always  a  series  of  small  incisor  teeth 
inserted  between  the  canines,  which  resemble  those  of  ordinary 
placental  canuTores.  The  most  formidable,  the  Thylacine,or 
Taemanian  tiger,  and  the  black  Dasyure,  were  nnmerons  in 
Poatdiocene  times;  and  that  they  did  their  dnty  well  in 
dttckine  the  increase  of  the  great  herbivores  {which  were 
"  calves  '  at  some  time  of  their  existence)  is  evident  eooa^ 
&]ni  the  marks  which  their  strong  teeth  left  on  some  of  UM 
fiMral  bones.  Animals  with  7%^2aco2eo-dentition  could  not 
make  snch  impressions. 

If  dingoes  find  no  difficult  in  destroying  cattle,  the  great 
Disynres  were  as  able  to  overpower  Diprotodons  of  respectable 
size ;  so  that  the  Tkylacoleo  was  not  required  for  that  purpose. 
Bnt  I  am  not  going  to  epecnlate. 

The  general  form  of  the  lower  jaw  of  onr  marsupial  friend 
is  andoubtedly  that  of  a  phalanger.  The  flattened  and  bat 
put^  enamelled  lower  incisors  are  exactly  represented  by  tlie 
ffidsoTS  of  Belidaus  and  Dadylopnla  (PI,  XL  fig.  7),  even  to 
their  senated  edges ;  the  diminutive  canine  and  one  or  two 
premolsni  are  the  old  story  of  the  phalanger  dentition  over 
again;  and  the  great  third  "camaasial"  premolar  (PL  XL 
fig.  l,c,  fig,  2,  and  PLXII.fig.  IJ)  resembles,  as  in  the  upper 
jaw,  the  outwardly  produced  lormidable  tooth  of  the  common 
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phaUiiger.  No  person  who  applied  the  laws  of  compuatm 
anatomy  correctly  would  fall  into  the  mistake  of  anpposing  the 
ThylacoUo'a  large  premolar  to  be  more  cloeely  related  to  that 
of  the  rat  kangaroo  than  to  the  phalangets ;  and  if  I  once  nim- 
tioned  Thylacolao  camij^  as  a  "gigantic  kangaroo  rat"  in 
one  of  the  Tnutees'  Annoal  Reports  (as  Professor  Owen  is 
csrefdl  to  point  oat),  I  beg  to  assure  hmi  that  this  was  done 
to  give  the  generai  reader  oi  such  docomenta  some  idea  of 
what  was  meant.  I  must  try  oad  speak  in  terms  which  the 
public  can  understand,  and  avoid  as  much  as  possible  all 
acientific  names  for  wmch  English  eqaivalents  are  at  band. 
The  remaining  teeth  in  the  lower  jaw  are  a  triangular,  postenoriy 
depressed  molar  {d  and  k) ,  and  a  very  small  fimctiomess  tnber- 
cntar  tooth  (e  and  2) ,  which  closes  the  series.  The  line  of  teeth 
is  in  a  line  with  the  rtsiiig  ramos ;  and  in  this  and  in  the  form 
of  the  first  molar  I  discern  relationship  with  the  Dfutfuritla. 
Several  of  the  mandibles  in  the  Museum  collection  show  cleady, 
at  the  point  where  they  are  broken  off,  that  the  jaw  widened  out 
inwards  and  upwards  like  that  of  a  wombat,  to  which,  ia  this 
respect,  the  Thylaooleo  was  also  related.  The  upward  direction 
of  the  wombat's  Jaw  from  the  base  of  the  ascendii^  ramus  is 
vray  abrnpt ;  and  it  may  have  been  the  same  with  the  T^/o- 
atleo.  There  is  a  foramen  (small  opening)  at  the  base  of  the 
ramus,  which  also  occurs  in  the  wombat  and  koala  and  in  all 
the  kangaroos  in  a  larger  degree,  but  is  never  found  in  a  true 
maiBupial  carnivore.  The  articulating  condyle  is  irregolsr, 
large,  rugged,  and  rounded:  it  resemUes  the  condyle  of  die 
native  bear  or  koala,  and  will  be  found  (when  discovered  at- 
tached to  apetiict  ramus)  to  be  a  moderately  high-placed  con- 
dyle asBodated  with  the  rotatory  movements  of  the  jaw,  just 
as  in  herbivorous  marsupials  and  herbivorous  placentals  (see 
Owen's  'Carierian  Principle,'  p.  233).  I  do  not  see  the 
use  of  discuasing  the  ai^uments  of  Professor  Owen  in  favour 
of  the  existence  of  a  "  leonine  marsupial "  any  farther ;  lonly 
remind  him  of  the  fact  that  our  really  carnivorous  marsupials, 
from  the  smallest  Antechinuato  the  Isagest  Thylacine,  resemble 
each  other — that  all  have  six  lower  incisors  Uke  the  placental 
carnivores,  "  which  hold  the  canines  well  apart,"  and  streng- 
then them  for  the  purpose  for  which  they  were  designed — diat 
all  possess  a  low  condyle,  and  always  a  sharp-pointed  (never 
a  broad  and  rounded)  inflected  angle  below  iC  In  not  one 
of  them  has  a  foramen'  been  noticed  at  the  base  of  the  cwvnatd; 
and  all  have  rounded  strong  canines,  which,  in  particular  the 
upper  ones,  are  covered  with  thick  enamel ;  whilst  the  teeth 
of  the  Thyhcoleo  are  compressed,  and  the  upper  incisors  pos- 
sess little  at  DO  enamel  on  the  inner  and  lower  surface.     The 
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tnie  cmiivonnu  ^rpe  is  ahravB  the  Bame,  whether  we  connder 
the  jJaoental  or  the  marsapial  orden.  There  is  no  mors  dif- 
fenaoe  between  a  small  marten  cat  and  a  tiger  than  there  is 
between  the  minnte  AnteduniM  and  the  huveet  Thyladne ; 
teeth  and  jaw  are  coostmcted  on  the  same  principle ;  and  no 
teudier  knows  this  better  than  Professor  Owen. 

But  the  Tkylaooleo  stands  not  isolated.  I  can  prove  sereral 
distinct  spedes ;  and  I  have  already  discovered  a  moch  smaller 
allied  form,  described  nnda  the  generic  term  of  IHectodon,  Of 
this  genOB  I  can  also  demonstrate  three  species  at  least. 

On  the  2iid  April,  1870^  I  dispatched,  by  direction  of  the 
Trostees,  two  cases  of  specimens  (2100  in  nnmberj  to  Profes* 
Bor  Owen,  no.  846  of  which  was  die  right  lower  mcisor  of  a 
PUctodom.  Profiessor  Owen  never  mentionB  this,  the  most 
interesting  specimen  in  the  whole  series,  thongh  it  bears  con- 
siderably on  the  qoeation  at  iasae,  and  I  doubt  not  we  shall 
hear  of  it  at  some  fatare  time.  I  kept  photographs  of  it  to 
prove  its  identity  with  my  duly  estaolisHed  genus  J^actodon ; 
whenever  this  becomes  necessaiy. 

I  must  bring  my  remarks  to  a  close,  however,  though  there 
aie  BBmcmoa  ezn»B  yet  to  be  corrected. 

Making  eray  aHnramtn  fiir  FiafiBMor  Owen's  want  of  ^w- 
omens,  I  am  snrprised  to  read  the  following  sentence  (p.  2^) : 
— "  In  the  Betlongia  penicillata,  with  such  worn  incison,  and 
with  all  the  molara  in  place  and  showing  an  habitual  use,  the 
trenchant  premolar  retains  its  vertical  groovings  to  the  cutting- 
edge  of  both  the  outer  and  inner  sides.  They  have  been  used 
to  divide  the  grass-blades  and  leaf-stalk  or  other  tongh  part 
or  fibre  of  the  vegetable  food ;  but  the  more  important  and 
continuous  work  of  mastication  has  had  grinders  in  number, 
sixe.  massiveness,  and  complexity  of  horizontal  area  fitted  to 
perform  it.  Old  age  is  attended  with  seeming  exceptions  to 
this  nile  in  both  human  incisors  and  hypsiprymnal  premolais, 
which  then  show  the  wear  or  work  of  liie.' 

I  draw  the  attention  of  Australians  to  table  case  A,  section 
4,inthenewwingof  the  Museum,  where  "hypeipiymnal"  and 
"  hettongial "  (fossil  and  recent)  premolars  may  be  seen,  in 
which  not  only  the  premolars,  but  the  Jhllowing  three  molara^ 
are  worn  "  2%tflacoleo  bshion,"  leaving  not  a  vestige  of  the 
vertical  grooves. 

littch-wom  human  incisors  are  by  no  means  rare  in  the 
skulls  of  our  collection;  and  in  a  particular  one,  found  at 
Bond!,  all  the  teeth  are  ground  down  to  the  roots.  This  r&- 
maikahle  wear  is  caused  by  the  chewing  of  certain  reed  or 
bulraah-ioots  {^^ha  Skutttettiorthii),  for  the  purpose  of  get- 
ting at  the  starch  between  the  fibres  and  to  obtam  the  fibre 
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itself,  which,  apnn  or  twisted,  was  used  b^  the  abcngines  to 
prepare  fishing-,  duck-,  and  wfdlabj-nets. 

I  can  guess  piett^  well  the  age  of  native  skoIlB,  often 
brought  here,  by  examinatioQ  of  the  teeth,  because  the  practice 
of  chewing  typha^fibre  has  ceased  with  the  tatrodacti<»i  of 
twine.  I  may  have  misunderstood  Professor  Owen  regarding 
the  wear  and  tear  of  incisor  teeth ;  if  he  means  to  say  that  they 
do  wtar  with  age  my  remarks  are  Buperfloons.  I  r^ret  that 
Professor  Owen  has  so  little  faith  in  my  observin^-power,  and 
more  so  that  it  is  so  di£Ecult  to  convince  him  of  his  errors.  I 
have  explained  to  him,  by  way  of  long  letters,  photogiai^ 
casts,  and  original  specimens,  that  the  genos  Zygomatt^vtf 
established  by  the  late  Mr.  W.  S.  Macleay,  must  be  retained, 
because  the  mandibular  teeth  of  the  aoiinal  which  he  has 
named  Nototherivm  are  totally  different  in  shi^  and  structure 
from  those  of  Mr.  Macleay'a  creature.  Those  who  are  able  to 
do  so  may  compare  them  (Cat.  Royal  Coll,  Surgeons,  Msmm.  & 
Aves,  plate  8.  fig.  5,  Nototherivm^  and  Froc  CreoL  Boc  vol.  zv. 

Slate  7.  fig.  1).  Professor  Owen  a^ain  aud  again  refers  to 
[r.  Macleay's  genus  nnder  the  designation  of  Nototheriumi 
and  as  my  own  generic  and  specific  terms  have  been  siqier' 
seded,  sometimes  in  the  most  off-hand  manner,  by  badly  in- 
formed natoralists,  I  consider  it  my  duty  to  keep  facts  such 
as  these  before  the  public  Professor  Owen  says  (p.  263} : — 
"  No  evidence  of  a  megatheroid  or  other  edentate  animal  has 
been  had  from  any  cave  or  fossiliferoos  deposit  in  Australia. 
The  ungual  phalanges  (plate  13.  fi^  11, 12,  13,  14)  are  too 
small  for  Nototherium  and  DipratMon,  if  even  one  were  to 
entertain  the  ideaof  those  huge  marsupial  Herbivora  having  had 
sheathed,  compressed,  decurved,  pointed  claws  like  those  which 
the  phalanges  in  question  plainly  bore.  These  phalanges  aie 
mncn  too  large  for  the  Thytacinua  and  Sarcophiliu.  But  there 
is  no  other  associated  carnivore  corresponding  in  size  with 
that  of  the  animal  indicated  by  them  save  the  Tkylacoleo." 

When  sending  the  phot^raphs  and  casts  of  these  "  daw- 
bones."  I  said  to  Professor  Thonison : — "  We  shall  have  some 
fun,  depend  upon  it :  Owen  will  claim  them  as  '  Tkylacoko- 
clavB,'  just  as  he  daims  Macleay's  Zyaotnatunu  to  be  the 
part  to  which  the  Nototkerittm^a  mandibled  belong."  Gkiod, 
clever,  liberal,  and  obliging  Professor  Thomson  is  gone  to 
his  long  home,  and  Professor  Owen  has  not  disappointed  my 
expectations. 

The  claw  to  which  I  more  particularly  refer  as  b^g  that 
of  a  "  megatheroid  imimaL"  and  which,  with  its  next  joint, 
is  deposited  in  the  Anstnuian  Moseam,  where  it  may  be  in- 
spected (tsUe  case  C),  is  what  I  stated  it  to  be — "  the  ungual 
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ntenninil  phftlanz  of  a  creatnre  allied  to  the  Mylodon"  The 
upper  &ce  of  the  sheath  is  natiiraUr  open :  and  the  next  joint 
B  short  and  thick,  like  some  of  tne  phal&neeB  of  FrofeMor 
Oreo's  Myhdon  (see  '  Memoir  of  Mylodon,^  ]Mate8  15  and  16). 
I  «m  not  going  to  try  and  prore  what  this  claw  is  not  like,  as 
FrofesBor  Owen  does.  I  ontj  draw  attention  to  the  probability 
that  there  were  in  olden  times,  as  at  the  present  day,  small 
Edentata  as  well  as  large  ones ;  and  as  I  first  discOTered  the 
presence  of  fossil  edentate  Honotremes  in  this  conntty,  I  may 
be  allowed  to  say,  with  the  evidence  before  me,  that  animab 
allied  to  the  Mylodaa  will  yet  be  fonnd.  I  am  Tery  careful  in 
my  statements :  I  respect  Professor  Owen,  and  am  ready  to 
serre  him  at  any  time,  whatever  difiference  there  may  be  in  onr 
opinioDB.  I  have  cast  my  lot  with  Aostralians  these  twen^ 
years;  I  have  had  opportunities  like  few  persons  living  to 
study  onrfanna,  and  will  not  give  in,  becanse  It  must  be  proved 
fint  that  I  am  wrong.  I  shall  always  strive  to  deserve  the 
high  compliment  which  Professor  Owen,  as  well  as  Professor 
Flower,  have  paid  me  regarding  my  abili^  sa  the  Cnrator  of 
the  Aastralian  Mnsenm;  and  I  hope  that,  like  the  tattoo- 
marks  in  "  Tichbome  v.  Lnshington,"  my  postscript  will 
wttle  the  disputed  point. 

FosTBCBiPT. — In '.drawing  a  few  of  the  lower  incisors  of 
''Tkylacoleo"  last  night  for  the  parpose  of  giving  iUnstrations 
oftheminafatoreiesoeof  the'  Sydney  Mail,'  I  noticed,  to  my 
utcBiishment,  clear  evidence  of  attrition  on  the  inner  side  of 
KreraL  There  was  no  doubt  about  it,  they  had  touched  each 
other  dniing  the  lifetime  of  the  animal  (as  Kangaroo-teeth  do), 
bat  generally  at  the  tip  only.  In  one  specimen,  however,  the 
mrCice  of  the  inner  side  was  observed  to  be  qoite  smooUi  to 
the  extent  of  one  inch  on  the  lower  margin.  The  ridge  so 
prominent  in  yonng  or  immature  specimens  had  totally  disap- 
peared, and  my  supposition  that  the  jaws  were  loosely  attached 
IS  clearly  borne  out.  Professor  Owen  lays  great  stress  on  the 
■harp  points  of  all  the  lower  incisor  teeth  found  in  a  perfect 
■tate ;  and  as  be  makes  this  an  argument  in  favour  of  the  car- 
luvority  of  onr  now  "  unmasked '  fiiend,  I  may  ss  well  state 
wk^  the  teeth  are  not  worn  down.  Kveiy  one  of  our  upper 
inosors  of  Thylacoleo  has  the  under  surface,  against  wnich 
the  lower  teetit  work,  scooped  out ;  and  even  in  young  ani- 
mals the  teeth-marks  are  plunly  visible,  and  not  a  vestige  of 
enamel  can  be  seen.  Is  it  a  wonder  that  the  lower  incisor 
teeth  keep  perfect  so  long  as  they  are  not  violentiy  broken  off? 
ind  will  Professor  Owen  continue  to  call  this  probably  hand- 
wme  and  certainly  harmless  creature,  with  "  trembling  jaws," 
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the  felleat  of  Bavage  carniTOres  ?    How  bean  "  the  Cnvieiun 
principle  "  an  ordeal  with  animata  which  Cavier  did  not  know 
and  did  not  dream  of?    The  teat  haa  been  applied,  and  human 
vanity  ia  exposed  a^^ain. 
Sjdner,  V»j  IStii,  1872. 

EXPLANATION  OF  THE  PLATES. 
PutbXI, 

JP^.  1.  Lower  JKW  of  Thifiaetlto,  showing  the  poation  of  tlie  broken 
ramiu  uidcoronradproceae,  restored  &om  fragmectiiii  theAiu- 
tzBlian  Miueimi  at  Sjdnej :  a,  ineiaots ;  b,  two  or  thiM  tuber' 
Gular  teeth,  represenniiK  CMune  and  first  uid  eeoond  fnmdiait; 
e,  third  pramolsi ;  d,  ust  molar ;  «,  Becood  molv ;  /,  bue  of 
frsctured  sscending  ramus  and  coronoid  proceea. 

Fig.  3.  Skull  of  Thylaaiko  frata  the  mde,  realored :  a,  first,  h,  aeeoai^  e, 
third  upper  ihcasor ;  li,  upper  caniiie ;  «,  first,/,  second,  ff,  Haid 
upper  premolar^  A,  lower  iuciMr;  i,  two  or  three  tufaoreiilBi 
teeth  repreaentuig  canine  and  premolars :/,  third  lower  pre- 
molar; J^fint,^  second  lower  molar;  tn,  inflected  angle  of  lower 
jaw;  n,  condyle. 

3.  Skull  of  TlwtaerJea  as  nstorad  b^  KrsBt  in  1869. 

4.  Skull  of  Thj^aeoteo  aa  restored  bj  Pml  Owen  in  the  Enc^cL 
Brit.  ToL  ivii.  p.  176  (1869). 

Fijf.  S.  Lower  jaw  of  Qutem  maeulattu,  showing  close  reladouship  to 

TMaeoleo. 
IVfft,  9,  7.  The  skull  and  lower  iaw  of  Xkutylt^MOa  trvtirgata,  to  show 

tiie  powerful  incisor  teetA  of  a  Tef^etuile-  or  mixed-feeding  pha- 

Fig,  8,  Canine  and  upper  front  teetii  atStttimjfia  ntfaieuu :  a,  first  in- 
cisor; h,  canine. 

*«*  All,  except  fig.  6,  reduced  about  one  half 

Plate  Xn. 
Fia.  L  The  dwtitian  of  Th^acaho,  ndaoei  about  ose  half    The  letten 

as  in  PL  XI.  fig.  3. 
I^.  3,  Left  lower  inci»or,  showing  tlie  extent  of  the  enamelled  portion. 
Fm.  S.  Rig^ht  lower  incisor,  outer  sui&ce. 
F^.i.  I^lnt  right  upper  inusor:  a,  inner,  Biid&,oaterTiew,  ahowingtke 

extent  of  tha  enamelled  part. 
F^,  6.  ¥^xet  left  upper  incisor,  inner  view. 
F^.  6.  First  right  upper  incisor,  two  views,  from  Sir  T,  3f  itchell's '  ThreB     r 

E^editions,^  1836. 
FSff.  7.  Right  lower  inosor,  with  fractured  cnwn,  from  Sir  T.  HttduQt 

Fb/.  B.  Lett  lower  iDcieor  of  a  joung  TTiylaeoieo. 

F^t.9, 10.  Second  upper  indsors. 

Fb.  11.  Ri^ht  upper  canine  of  a  new  spedee  of  Thylaeoho. 

Fu.  IS.  fWitured  upper  canine. 

Figt.  13, 14.  Upper  canines. 

ly/t.  16-16.  Four  premolue. 

Fiff,  19.  Right  lower  third  premolar,  much  won,  from  Sir  T.  Mitchdl, 

Fm,  30.  Upper  molar,  right  side. 
Rg.  SI.  Upper  canine  ofa  tiger. 
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XXVL — Description  of  two  new  Fishetjrom  Taamania, 
By  Dr.  A.  Gonthee. 
Ix  a  Gollectioii  of  Tsamaman  fishes  preseated  by  Morton 
Allport,  Esq.,  to  the  British  MnseoiD,  two  fishes  were  con- 
tained which  appear  to  have  hitherto  escaped  observation. 

Lahiofebca,  g.n. 

Iliifl  geams  wonld  appear  to  be  allied  to  the  Percoid  gronp 
of  Apogonina,  and  more  especially  to  Scombroptj  ae  far  as  we 
•le  able  to  jndge  from  ext^nal  characters. 

Body  compressed,  rather  eloi^te,  covered  with  thin  deci- 
doOQs  scales  of  moderate  sise.  Head  with  the  snoot  produced 
and  pointed,  entirely  covered  with  small  scales.  Cleft  of  the 
mouth  wide,  with  the  lower  jaw  projecting.  Jaws,  vomer, 
ud  paladne  bones  with  narrow  bands  of  villiform  teeth,  and 
with  an  oater  series  of  stronger  teeth.  A  pair  of  very  strong 
canine  teeth  in  the  npper  jaw.  Tongue  smooth.  Eye  of 
moderate  size.  Branchiostegab  seven ;  pseodobranchise.  Two 
donal  fins,  the  first  composed  of  a  few  feeble  spines ;  the  soft 
doisal  and  anal  with  rather  nnmeroos  rays ;  the  latter  with 
tiro  spines.  No  denticnlations  on  the  cranial  bonee,  the  oper- 
cular margins  being  very  thin  and  membranaceous. 

Lanioperca  mordax. 
D.5\^.    A.  |.    L.  Ut.  66. 

The  height  of  the  body  is  contained  five  times  in  the  total 
length  (without  candal) ;  the  length  of  the  head  thrice  and  one 
fonrth.  The  eye  is  nearer  to  the  end  of  the  opercle  than  to  that 
of  the  snoat.  Its  diameter  being  two  elevenths  of  the  length  of 
the  head,  and  equal  to  the  width  of  the  interorbital  space.  The 
m&xillBry  does  not  quite  reach  the  vertical  from  the  firont  mai^ 
of  the  eye,  which  is  immediately  below  the  upper  profile.  The 
teeth  of  the  outer  series  in  the  upper  jaw  are  subequal  in  size,  and 
much  smaliei  than  those  in  the  lower,  the  four  or  five  posterior 
d  whidi  are  enlarged,  distant,  and  canine-like.  Posterior 
mii^in  of  the  praopercnlum  deeply  emarginate.  Pectoral 
Gn  not  quite  half  as  long  as  the  nead,  the  upper  rays  the 
longest;  root  of  the  ventral  fins  at  a  very  short  distance 
behmd  that  of  the  pectorals.  Dorsal  spines  very  feeble. 
Caudal  forked.    Coloration  unifonn. 

One  specimen  has  been  sent,  11  inches  long.  Mr.  M.  All- 
port  sava  that  it  is  of  medium  size  and  culed  "  Pike "  or 

'Jack"  by  the  colonists. 
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ChUodaetylMt  AUporti. 
DJ.    A-ji,.    L.l«t.  56-66. 

Allied  to  Chxhdactyhu  nwricaiu,  but  with  the  bod^  more 
elevated  and  with  the  veDtru  fin  reaching  to  or  even  slightly 
berond  the  vent. 

The  height  of  the  body  is  contained  twice  and  a  half  or 
twice  and  two  thirds  in  the  total  length.  Six  simple  pectoral 
rays,  the  second  of  which  is  the  loneest^  but  projects  only  a 
little  b^ond  the  membrane.  Dorsal  spines  strong,  the  fifth, 
sixth,  and  seventh  being  the  longest,  not  quite  one  naif  of  the 
l^igth  of  the  head.  The  spinona  and  soft  dorsal  fins  of  nearly 
eqnal  height ;  bnt  the  last  spines  are  mnch  shorter  than  the 
first  rays.  Scales  very  roa^.  There  are  five  longitadinal 
seriea  of  scales  above  uie  lateral  line ;  sod  a  band  of  miniite 
scales  runs  along  the  base  of  the  entire  dorsal  fin. 

Purpliab  brown,  with  six  broad,  slightly  oblique,  blackish 
cross  bands ;  fins  and  opercular  membrane  deep  black. 

Mr.  Morton  Allport  has  presented  to  the  Biitiah  Mnsenm 
two  specimens,  11  inches  long:  bat  the  species  grows  to  a 
much  larger  size,  as  we  possess  mm  another  collection  a  third 
example  which  is  two  feet  long. 


XXVll. — On  tie  Nomenclature  ofthe  Foraminifera.    ^  W. 
K.  Paeker,  F.B.S.,  and  Prof.  T.  RupEKT  Jones,  F.Cf.S. 

Fart  XV,  The  Species  jigured  hjf  Ehrenherg, 
[Contdnued  ftom  toL  ix.  p.  903.] 

XIV.  Foraminifira  from  the  Chalk  of  the  Isle  of  MSen, 
Denmark.  (Monatabericbte,  1838,  p.  192;  Abhandlnngen, 
1838,  table  ill.  pi.  4.  fig.  Ii.) 

PI,  XXIX.  figs.  1,  a,  b,  c,  Eotalia  laxa,  and  fig.  2,  R.perjo- 
raiOf  must  boui  be  referred  to  the  8abdiscoi£il  variety  of 
Olootffenna  huUoides  known  as  Gl.  cretacea,  D'Orb.  Figs.  3 
to  7  are  neatly  grown,  yonng  or  arrested  PUtnorbulituBy  with 
globose  chambers,  comparable  with  the  earlv  stages  of  growth 
in  PLJarcta.  They  may  for  convenience  be  ^uped  as  PI. 
globtdoaa  (Ehr.).  Such  are  figs.  3,  a,  i,  c,  Botatia  deiaai 
fig.  4,  B.  aeaaria:  fig.  5,  B.  ^uatema;  fig.  6,  R.  ghbuloia?, 
1838;  fig.  7.  fi.  faptoswrn. 

Fig.  8.  Botalia^  (Planulina?)  monoapira,  is  .a  rotifono 
Pulvtmdtna  (?),  with  thick  marginal  wall  and  strong  stiaight 
septa,  and  with  a  curious  symmetrical  set  of  holes,  one  at  the 
base  of  each  chamber,  around  the  large,  convex,  central  cham- 
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ber.  It  seems  to  belong  to  the  enbtype  PtdvinuUna  eUgarUj 
with  its  BabqaadrutgoW  cbambers ;  and  it  maj  be  P.  Orlngnyi 
or  P.  caracoUa  (Bcemer),  abowmg  the  high  ambonate  face. 
Fig.  9,  Botalia  creUSj  is  a  relatively  large  PlanorbuUna,  an- 
swering to  Benss's  PI,  ammonoidet.  Fig.  10,  Planidina  tur- 
gida,  ud  fig.  11,  PI,  siada  (1838),  are  Planulitue,  near  to,  if 
Dot  Uie  same  as,  PL  ariminetisia,  frith  falcate  chambers.  So 
tiaa  the  mach  larger  (fig.  12)  PL  oceUaris ;  bnt  its  large  scat- 
tered foramina  may,  like  those  in  fig.  6,  possibly  be  doe  to 
puuitic  borings*. 

Figs.  13,  PL  an^la,  and  14,  PL  angtuta,  are  thick-margined 
ud  strongly  septated,  with  triangnlar  and  oblong  segments, 
la'mSg.S,  and  may  be  fiat-face  views  of  Pulvimilitta  cara- 
eoila,  P.  omaia,  or  some  other  of  the  P.  elegana  group.  (See 
Hiil.  Traoa.  vol.  civ.  p.  890  &c.)  Fig.  15,  Planvltna  apafwwa, 
a  yoang  form  of  PL  gpaHoBa,  £hr.  (Irom  the  tripoli-shale  of 
Oran,  Africa),  Monateb.  1844,  pp.  67  &  94,  and '  Mikrogeol.' 
pL  zxi.  fig.  95,  is  a  variety  of  Pidvinvlina  repanda,  near  var. 

Fig.  16,  TextUana  sulcata  ("  Text,  ttn'ata,  1838")  may 
veil  pass  as  T.  striata,  Ehr.  Figs.  17,  a,  b,  Text,  globulosa 
(1838),  is  the  common  mintite  (arrested)  form  of  T.  gtbboaa. 
Figs.  18,  a,  b,  Text,  linearis  ("  T.  aciculata,  1838  :  see  Stropho- 
omu  "]  is  Bolimna  punctata.  As  all  Ehrenberg  s  Strophoconi 
we  uther  Botivina  or  closely  allied  VirgvUrue.  the  sllosion  to 
Strt^koconua  here  might  have  been  carried  farther  with  jnstice 
to  our  author's  perspicacity.  Fig.  19,  Text.dHatata{\^%),\& 
*■  good  T.  ffibboaa.  Figa.  20,  a,^.  Text,  aculeata,  are  separa- 
ble,— 20  a  as  a  coarse  aculeate  Text,  ffibbosa,  and  20  b  as  & 
thick-shelled  variety  of  Bolimna  punctata,  blnntly  aculeate  on 
the  outer  mamn  of  each  chamber,  and  as  such  might  be 
registered  as  B.  aeuleata:  whibt  the  Textilaria  falls  to  T. 
nAwjBfata,  D'Orb.,  1846.  Fig.  21  a,  Text,  pachymdax 
("compare  T.  ftrerw"),  and  fig.  21  b,  T.  mloata,  come  under 
T.  stnata,  Ehr. 

Fig.  22,  Orammostomvm  polystigma,  is  either  a  young  spe- 
cimen or  the  early  chambers  of  a  very  broad  strong-sbeUed 
St^vina  diledata,  Reuse,  with  short  but  trajiBverBely  broad 
■nd  falcate  chambers;  23,  Or.  dilatatum,  is  also  a  tfaick- 
Bhelled  Bdivina  dilatata,  but  with  less  curved  and  more 
Quadrangtdar  chambers;  24,  Or.pinnula,  is  a  common  Texti- 
laria of  the  g'3>bota  type,  with  a  smooth  and  evenly  tapering 
mbarcnate  shell :  25,  Or.  convergens,  is  probably  a  long-ovate 
well-grown  Boltvina  punctata  (?),  but  without  visible  pores ; 

*  In  Rwcimeita  itom  the  Chalk  of  Heudon  there  are  frequent  boiioga 
(Igi.  SO^  37,  ft  38  of  pi.  zzTii.). 

Afm.A! Mag. N. Hist.  gar. 4.    VoLn.  15 
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26,  Gr.  divergena,  ib  a  subconical  delicate  B. punctata ;  37,  dr. 
lineare,  ia  a  delicate  gnbcylindrical  B.  punctata  of  t)^ical 
character ;  26,  Gr.  rhojnhotdale,  is  a  relatiTely  lai^  Virgulina 

Ztamoaa.  VirguHna  is  a  subgenus  of  BolivinOj  having 
ttish,  Bmooth,  and  delicate  shells,  with  extremely  fine  pores, 
andwith  the  chambers  built  up  more  or  less  regularly anglewiae; 
whilst  Bolivina  is  coarser  in  shell-structure,  and  its  <£amben) 
are  rounder,  or  at  least  shorter  tnmsveracly.  Virgtdina  sqw' 
mosa  compriBCB  the  very  regularly  Textilariform  varieties; 
V,  Schreiberaii  takes  those  that  have  long  inflated  chambers, 
variously  arranged,  parallel  with  the  axis  of  the  shell,  or  nearlj 
BO — sometimes  resembling  a  Polymorjihina,  sometimes  modi- 
fied by  a  partial  twist  of  growth  and  passing  towards  BuUmina 
proper,  of  which  genus  both  Sohvina  and  VirguUna  are 
sections. 

Fig.  29,  Proroporus  verrucosus,  is  a  tubercniated  or  coarsely 
granular  entOBolenian  Polymorphina  tuberculata.  and  may  be 
added  to  the  aynonjnny  of  that  species  in  the  "  Monograph  ti 
Polymorphina"  Linnean  Soc  Transact.  voL  xxvii.  p.  242. 
Fig.  30,  Polymorphina  glabra^  is  Virgulina  squamosa ;  and  31, 
P.  asparagus,  is  a  narrow  subvanety  of  the  same.  Figs. 
32-36  are  various  small  individuals  of  VirguUna  Hemprickii 
(Ehr.),  described  more  fully  in  the  'Geol.  Mag.'  no.  89, 
p.  509 ;  and  they  represent  forms  that  may  be  said  to  be  trans- 
itional between  v.  Schreibersii  and  Bulimina  proper  (32,  Stro- 
pkoconus  ovum;  33,  Sir.  c^a)  34,  8tx.  foscutus \  35,  jSfr. 
gemma ;  36,  Str.  gracilis).  Fig.  37,  GiMtUina  turrita,  «-  Ver- 
neuilinapygvwea  (Egger) ;  38,  Fleurites  turgidus,  =  Vtrgtilina 
Hemprickii  (see  above) ;  an  aperture,  visible  on  the  inner  side 
of  the  terminal  chamber,  is  diagnostic,  as  in  pi.  xxviii.  f.  30, 
showing  the  really  Bulimine  character  of  the  shell,  and  indi- 
cating Uie  passage  of  the  Yirguline  into  the  Cassiduline  section 
of  tliis  genus. 

Fig.  39,  Vaginulina  linearis  (jragment),  =Margintilina 
ensis,  Reuss  ('Bbhm.  Kreid.'  ii.  pi.  13.  6g.  27).  Fig. «, 
Vaginulina  acuta  (fragment),  belongs  to  the  Oitharina  sectitm 
of  the  subgenus.  Fig.  41,  Planularia  tenella,  is  a  delicate 
young  or  arrcBted  Gristellaria,  such  as  in  the  fuU^jOWn  state 
would  arrive  at  either  the  Flanularian  or  the  Margmnline  con- 
dition. 

Fig.  42,  Nodosaria  acukata,  is  a  very  interesting  iiack- 
shellcd  and  elongate  variety  of  N.  radicula,  having  nnmerous 
prickles,  chiefly  but  not  wholly  on  the  base  of  the  chambers, 
pointing  backwards.  Oblique  and  tapering  (Dentaline)  sub- 
varieties  of  this  form  have  been  plentifully  met  with  in  Ter- 
tiary strata,  as  Dentalina  Adolphina  D'Orb.  (almost  straight 
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uGgnred  by  Bomemaim,  irom  Hermadorf),  D.  soahra,  Kenaa, 
A  ipitieacenSf  Benss;  and  Nodoaaria  hiapida,  D'Orb.,  and 
^od.  amspurcata,  Keass  (both  Tertiary],  are  straight  torms 
reiy  near  to  Ehrenberg's  N.  aculeata ;  and  the  first  takes  pre- 
cedence. Figa.  43,  a,  J,  N.  vulgaria,  and  fig.  44,  N.  Iruncata, 
beloQs  to  the  flimple  elongated  N.  radicula  type,  with  short 
and  cloae-Bet  chambers.  Uerein  they  reaemDle  N.  gl^Ara, 
D'Orb.,  and  the  almost  straight  Dent.  JUifbrmie,  DOrb.*, 
still  more  closely,  as  alw>  does  the  foregoing  N.  actdetUa, 
eiceptiDe  as  to  its  pnckles  and  straightness.  Nod.  suhidata 
(Benss,  °Bohm.  Kreid.'  ii.  pi.  13.  fig.  11),  however,  is  the 
earliest  published  form  wim  which  figs.  43  and  44  most 
oeailj  correspond.  Indeed,  as  often  stated  already,  the  differ- 
ences above  alluded  to  are  not  of  essential  value  in  a  zoological 
point  of  view. 

Hg.  45,  Mtliolaomtm,  =Lagenaglobo8a.  Fig.  46fMtltola 
(xa^ata,  =Lagena  c^icukUa,  Keuss  (1851).  Fig.  47,  5yn- 
>pira  triguetraj  seems  to  be  the  spiral,  non-segmented  com- 
nencemeDt  of  some  Spirilline  form,  assuming  a  triangular 
oathne  externally  as  it  advances  in  growth. 

X&nthidia  and  Coccoliths  are  also  figured  on  this  plate  aa 
ocdurmg  in  the  Chalk  of  MOen. 

Snch  Foraminifera  as  the  above  are  found  at  about  100 
^thorns  depth. 

Bpeaea  and  notable  Variettesjrom  the  Chalk  of  Mocn,  figured 
by  Ehrenberff, 
1.  Lagena  globosa  (^Montaga). 

i. apiculata,  Rss. 

3.  Xodoearia  hiapida,  2>'  Orb. 
4  Bubulata,  Sas. 

5.  Yaginulina  acuta,  Ehr. 

6.  Marginulina  ensia,  Bas. 

7.  Planukria  tenella,  Ehr. 

8.  Poiymorphina  tuberculata,  D'  Orb. 

9.  Bohvina  punctata,  S'  Orb. 

10.  dilatata,  Bug. 

11.  aculeata,  Ehr. 

12.  Virgulina  squamosa,  D^Orb. 

13.  asparagus  {Ehr.). 

14.  Hemprichii  {Ehr.). 

15. gemma  (Ehr.). 

16.  Textilaria  gibbosa,  D'Orb. 

17.  -; subangulata,  D'Orb. 


'  After  Soldani,  Ajin.  Nat.  Hist.  mr.  4,  vol.  v 
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18.  Tejrtilaria  pimmla,  Ehr. 

19.  Btriata,  Ehr. 

20.  globulosa,  Ehr. 

21.  Vemeuilina  pygmsea  {Egqer). 

22.  Globigerina  cretacea,  D  Orb, 

23.  PlaDorbnlina  ammonoides,  Has. 

24.  globulosa  (£Sr.). 

25.  PUmttlina  arimmenais,  i7'0r£. 

26.  PulTinulina  elegans  {D'Orb.)? 

27.  Orbignyi{flffim.)? 

28.  Bpatioaa  {Ekr.). 

29.  Synapira  triqaetra,  Ehr. 

XV.  Foraminijera  Jrom  the  Chtdk  of  the  Island  of  Bigen, 
Baltic.  (Moaatsber.  1838,  p.  192 ;  Abhandlimg.  1838,  table 
II.  pi.  4.  fig.  iii.) 

PI.  ZZX.  fig.  1,  Mitiola  {MonocyBtia)  arceUa  ("  OrhuUna 
tmiveraa,  D'Orb.  ?"),i8  Orb.  universa.  Fig.  2,  Nodotarvi 
moniU,  a  few  jointa  of  a  Bhort-cliambered  N.  ovicula  {or  elon- 
gated N.  radicula) :  probably  the  straight  fonn  of  DenUdina 
moniUf  Hagenow,  &om  the  same  GhalE.  Figa.  3,  a,  b.  Tee- 
tilaria  globulosa  (1838),  =  b,  T,  gihboaa  and,  a,  its  young  fi»m 
or  early  chambers.  Figs,  4,  a,  J,  c,  Tearf.  sulaila  ("  T.  striata, 
1838"),  and  figs.  5,  a,  &,  T.  pachgaulax  ("  compare  T,  brevis"], 
are  strongly  marked  specimens  of  T.  striata,  which,  tbongb 
differing  &om  T.  gibbosa  only  in  its  ornament,  is  a  convenient 
variety.  Fig.  4  c  shows  that  the  septal  apertures,  otherwise 
normal,  are  slightly  Hpped.  Figs.  6,  a,  b,  c,  d,  Text.  Uneani, 
is  a  hFpical  Bolivina  puruUata.  Fig.  7,  Text,  acata,  is  also 
Solivtna  pttTtctata,  but  somewhat  irregular  in  shape ;  it  well 
matches  in  outline  VirguUna  Beussii,  Qeinitz,  as  figured  hj 
Reuss. '  Behm.  Kreid.'  i.  pi.  8.  fig.  61 :  figs.  9&  lOof  pi.  ixvii. 
(Meudon  Chalk)  are  very  similar,  but  with  thicker  shell-walla. 
Fig.  8,  Text,  suhtilis,  ia  another  B.  punctata,  small  and  regular, 
of  a  common  elongate-ovate  shape.  Fig.  9,  Qrammostomum 
gracile,  is  a  rather  coarse  Viraulina  Schreihersii.  Figs.  10, 
a,  b,  Qrtun.plafythMa,  is  TextUaria  sfwittula.  Fig.  11,  6ham. 
miUepora,  is  a  well-grown  BoUvina  dtlatata  (see  also  fig.  15)- 
Fig.  12,  Text,  inflata  ("  T.  aspera,  1838,  partly"),  is  a  coarse- 
shelled  T.  gibbosa,  with  slight  marginal  prickles,  like  T.  m^ 
angitlata  from  Mben,  p.  18o ;  and  fig.  13,  Gram,  acideatnm 
("  Text,  spinosa,  1838,  partly"),  is  a  smaller  individual  with 
more  abundant  and  coarser  prickles  on  the  outer  edges  of  the 
chambers.  These  two  are  rough  relatives  of  the  beantiiiilly 
neat  and  aimply  aculeate  Text.  Marian  D'Orb.  Fig.  14,  Oram, 
pinnula,  seems  to  be  the  tapering  sobarcnate  apex  of  a  Bolivina 
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dilatala.  In  outline  it  inoch  resembles  fig.  24,  pi.  xxix.,  which 
is  also  named  Oram,  pinnula ;  bat  the  latter  is  Textilariao  ia 
the  anwigement  of  its  cbambera.  Fig.  15,  Proroparva7  o/a- 
vuiina,  ia  a  strongly  built  BoUvina  dilatatOj  corresponding 
with  BoUvina  ittcraasata  of  Reusa,  which  he  has  founa  in  the 
Chalk  both  of  Lemberg  and  of  Kilgen. 

Fig.  16,  SagrinacreUB.  is  a  large,  pouting,  lipped  BigenerinOf 
with  a  tough  Bhell  of  globose  chambere.  It  presents  a  stage 
of  growth  Aitther  than  that  of  "XKeewtomum  tumetui"  pi.  xxviii. 
fig.  25  (Greol.  Mag.  no.  89,  p.  508),  having  become  quite 
aniserial,  aud  thus  passed  into  the  subgenus  Bigeneriva ;  but 
its  necked  Mid  rimmed  aperture  gives  it  the  further  distinctive 
characters  of  the  subgenus  Heteroatomellaj  ReuBS.  The  slight 
taberculation  visible  on  the  edge  of  the  figure  indicates  suf- 
ficiently the  habit  of  growth  eo  much  more  fully  exposed  in 
the  blunt  spines  of  H.  acuUata  (Ehr.),  to  which  we  refer  also 
pi.  sxvii.  figs.  21  &  22,  aud  pi.  xxviii.  figs.  25  &  26,  on  ac- 
coont  of  the  tendency  they  show  to  take  on  the  extension  of 
the  neck  and  its  marginal  thickening. 

Fig.  17,  Chammoatomum'i  decurrena,  is  a  beautiful  and 
characteristic  Virgulina  aquamoaa.  Fig.  18,  Poigmorpkina 
Kudeut*,  is  a  variety  of  Virgulina  nemprtchii'f,  havmg  a 
tendency  towards  CasBtdultna.  Fig.  19,  Pleuritea  calciparua, 
is  a  TextilarifoTm  variety  of  Virg.  Hemprickii.  Figs.  20,  a,  b, 
Btrophocotaa  omtm,  is  a  small  Virg.  Sckreiberaii.  Fig.  21, 
Sfr.  cepo,  bang  dark-shelled,  is  probably  Vtrg.  Hemprichit, 
young.  Figs.  22,  a,  h,  Sphceroidirta gemmula^=  Sph.bulhideaj 
well  figured  Figs.  2.S,  a,  b,  Botalm  globuloaa  (1838),  ggs.  24, 
0,  b,  R.  lattoepira,  and  fig.  25,  B.  pertuaa,  are  either  young 
Pfanorbutinee  or  young  OlobigeriTue  j  in  this  state  they  are 
with  difficulty  distinguishable.  Figs.  23  &  25  resemble  the 
early  chambers  of  GlofngertruB,  ob  shown  in  figs.  26  &  38 ; 
fig.  24  may  be  PLgtobidoaa  (Ehr.).  Figs.  26,  a,  b,  Fhaneroato- 
flwrn  aaperwm,  is  decidedly  OhAxgenna  cretacea  of  the  sub- 
discindaJ  type.  Yig.  27,  Bataliaobscuray^Cristellaruirotubjiaf 
or  a  feebly  keeled  Or,  cuUrata,  like  Cr.  producta,  Von  Hagenow, 
&oin  Bugen.  Fig.  2S,  Plalycecus?  squama,  seems  to  bo  a 
varie^  of  PulvinuUiM  repanda,  and  near  to  Pulu.  spatioaa 
(Ehi.),  pi.  xxi.  fig.95,  and  pi.  xxix.  tig.  15.  Fig.  29,  Ptanulina 
anhulota,  =Flanorbul\na  amvionoides.    Fig.  30,  PlanuUnapo- 

*  TIiu  ii  entered  with  doubt  among  the  spicmrmi  of  PofymorpUmi 
Tutrntdata  in  the  "Honograph  of  Folymorphina^  Lmn.  Soc.  TnuB.  vol. 
UTiL  p.  234 :  Imt,  together  with  sev^al  other  Ebrenbeigian  specie*  re- 
(emA  to  in  that  UonoRraph,  will  have  to  be  eiaged. 

t  For  an  uxoant  oithu  apeciea,  see  also  ' GeoL  Mag.'  na  89,  pp.  SOS, 
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merana,  =  I^tlvtnulina  Micheliniana,  aeen  &om  the  fltt  top. 
Vie.Sl,Pl.umbilicata,  looks  somewhat  like  on  ombonale  0ns- 
leUaria  cultrata,  or  rather  Cr.  rotulaia  with,  pinched  edge;  bttt  it 
is  doubtful.  Fig.  32,  Nonionina  ?  spira,  is  also  Cmt^Qarian  in 
moat  points,  like  the  foiegoing ;  but  the  speckled  appearance  a 
peculiar.  Fig.  33,  I^nulina  ampliata,  =  PlanorbtUina  am- 
monoidea.  B'lg.  34,  CriateUaria  porosa,  is  a  &^^ent  of  some 
neatly  grown  Hanorbulina.  Fig.  35,  CrUullaria  rota,  be- 
longa  to  a  limbated  Cr.  cultrata,  such  as  Cr.  ptanioota,  Ton 
Hagenow,  from  KUgen. 

iig.  36,  Lenticulina  discus,  is  Planorbulina  Haidingen, 
seen  with  the  ambilical  or  lower  face  upwards.  Fig.  37,  St- 
terosttmtum  altemans,  is  Vtrffulina  HemprtchU  in  a  fine 
condition,  showing  the  characteristic  notch-like  infolded  aper- 
tures in  two  chambers,  and  exhibiting  a  transtioB  o£  teim 
towards  GaastduUna. 

Fig.  38,  Olo/n'aerxna  creta,  is  a  full-grown  01.  cretaeea, 
having  the  later  chambers  relatively  large,  globose,  and  nearlr 
equal  (compare  D'Orbigny's  figure  13,  pi.  iii. '  M£m.  bdi  la 
Craie  blanche,'  &c.). 

CoccoBpheres,  Coccoliths,  Pgxidicula  prisca  (?),  OailionsUa 
aurichalcea  (18<}8),  and  Spongoliths  are  also  figured  on  this 
plate,  from  the  Chalk  of  KUgen. 

The  foregoing  lived  at  about  100  fathoms  depth. 

In  1842  Herr  von  H40ENOW  contributed  a  memoir  on  the 
fossils  of  the  Chalk  of'Bflgen  (3rd  part,  Mollusks)  to  the 
*  Neaes  Jahrbnch  f^  Min.,  Geol.  u.  Paleeoct.'  1842,  pp.  528- 
575 ;  and  at  pages  568-574,  and  in  pi.  ix.  figs.  20-26,  are 
described  and  illustrated  the  Foraminifera  he  met  with.  In 
1861  Prof.  Dr.  A.  E.  REU88  treated  of  all  the  Foraminifera 
known  to  him  from  the  aoft  Chalk  of  Rtigen,  in  *  Sitzongs- 
bericbte  math.-nat.  CI.  Kaia.  Akad.  Wiasenech.  Wien,'  vol. 
xliv.  pp.  324-333,  pi.  v.  figs.  6-9,  pi.  vi.,  and  pi.  vii.  figs. 
I  &  2.  In  cases  where  the  species  were  merely  mentioned  or 
Von  Hagenow  in  1842,  but  figured  and  described  by  himself 
subsequently,  he  has  decided  to  adopt  the  names  given  with 
the  later  and  full  account  of  the  species.  The  following  s» 
recognized  hj  Beuss : — 

Lagena  simplex,  Sss. 

apicnlata.  Use. 

Kodosaria  monile,  v.  Sag.    Denta^aa,  Rsa.  [^Nodosaria 

monile,  Ehr.] 
Dentalina  sulcata,  Nilaaon. 
Steenstnipi,  Rsa. 


D,g,t,7?(ID;GOO^IC 


tie  Nomenelaittre  o/tke  Fonnttimjera,  191 

FrondicnlMia  soles,  v.  Hag. 

capiUariB,  Raa.  [Fr.  nn«ato,  v.  Hag.]. 

FUbellina  lingula  {r>.  Hag.). 

reticulata,  Bu. 

CriateUaria  rotnlata  {Lam.).     [?  PL  xr-'.  figs.  31,  32, '  Mi- 
krogeol.'] 

exarata,  v.  Hag. 

planicostata,  v.  Hag.     [=P1.  xxx.  fig.  35,  'Mikro- 

Spachholtzi,  Sm.  {Cr.produr.ta,  v.  Hag,}.     [Compare 

pi.  zzx.  fig.  27, '  Mikiogcol.'] 

nmbilicata,  &*. 

Williamsoni,  Sss, 

navicnla,  D'Orh.  {Or.  cbUqua,  v.  Hag.), 

retroflexa,  v.  Bag. 

Marcki,  Baa. 

mnldBeptata,  Baa. 

nada,i(w. 

Haplophragminm  ovatum  {v.  Hag.), 

Noiiionina  qnatemaria,  Ras.     [i^tulenui.] 

Planorbulina  mvolata  {Baa.).     [A  plump  variety  of  PI.  Un- 

gerianOf  D'Orb.] 
constricta  {v.  Hag.).     [A  scarcely  distinct  sabvarie^ 

of /%.  ammonoidea  (Bsa.),] 
——  ammonoidea  {Baa.)  {Ptanorhulina  angulata,  v.  Hag.). 

[PI.  XXX.  figs.  29  &  33, '  Mikroeeologie.'] 
complanata  {Saa.)  {Planorbulina  umbilicata,  v.  Hag.). 

[~H.  rotula,  (D'Orb.).*] 
(Tnmcatalina)   convexa   {Raa.)   {Trunc.  aub&sms,  v. 

Hag,).     [A  thick  Bnbvarietp-  of  Truncatulina  lobatula.] 
Botalia  umbilicata,  D'Orh.  {R.  turgida,  v.  Hag.).' 

globosa  {v.Hag^.     [Near  R.  umitVicoto,  I)'Orb.] 

Ataxophragmiam  obeaom,  Raa.   {Glob^erina  conjluenaf  v. 

——  Presli,  Baa.  {Bulimina  ampkiconicaf  T.  Hag.  in  parte). 

obliquom  (Bulimina,  D'Orb.),  Ras. 

Bnlimina  gibbosaf  (Valviilina,  D'  Orb.),   Baa.  { ValvuUna 

quadriouUata,  v.  Hag,). 
intermedia.  Baa.  ( ValvuUna  tribuUataj  v.  Hag.). 

*  In  tliU  case  the  iwme  given  by  D'Orbignj  in  1846,  yields  precedence 
a  Hagenowin  1843,uiileaa  thewautof  Mlinfor 


loUatippUedbyVonE  „ 

tion  ibout  the  specieB  when  mentioDed  by  the  latter  ioterferea. 

t  Dr.  ReiuB  obeervea  that  the  Biigen  Bpedmens  bare  no  mouth-valTe, 
Ixit  otberwiw  resemt^  D'Ortngny'a  Valmdma  gSjbota.  We  are  satiatied 
lut  the  latter  is  a  true  Fb&uA'mi,  aa  well  as  Reuea's  ValvuUna  ^icula 
frinn  tbe  Bohemian  Chalk. 
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Bolimins  breris,  D'Orb. 

OTnlum,  Mm.  {Bal.  an^tconica,  v,  Ha^.  in  pitte). 

"        Poschi,  Has. 
Oattnlma  cretacea,  AUh. 

Boliviiia  incrassata,  Bu.  {Textularia  elongata,  t.  Hag.)- 
[Fl.  XXX.  figs.  11  &  15, '  Mikrogoolo^e.'] 

The  following,  mentioned  \>y  Von  Hi^enow  in  1842,  ue 
cot  noticed  byBeoss  in  1861.  Under  the  (areomstanMS  of 
the  case,  tliej  cannot  be  regarded  aS  unpoitant  elements  in  the 
fossil  Foraminiferal  fanna  of  Btlgen. 

Nodoearia  linearis  {?},  Scetaa: 

Marginulina  nitida,  v.  Sag. 

FUnularia  nodosa,  i;.  Soff,  op.  at.  pi.  9.  f.  21,  p.  569. 

■ compressa,  c.  Hag. 

Globigerina  glotMsa,  v.  Hag, 
Bobnhna  Comptoni  (Sow.). 
subliBTis,  r.  Hag. 


SpeeCei  arid  notable  Varietie>Jrom  the  ChaSe  of  Begat, 
^gured  by  £Mrenherg. 

1.  Orbolina  universa,  D'  Orb. 

2.  Nodoeariaovicnla,  iJ'Ori. 

3.  Cristellaria  rotnlata  (Lam.). 

4.  cnltrata  {Mont^. 

5.  Bolivina  punctata,  D  Orb. 

6.  Beusaii  (Getntte). 

7.  dilatata,£w. 

8.  incrassata,  Bum. 

9.  Virgolina  squamoea,  V  Orb. 

10.  ■'-    ■  Schreibersii,  Cejzdc. 

11.  Hemprichii  (Ehr.). 

12. nucleus  (JEftr.). 

13. caldpara  {Ehr.). 

14.  Teztilaria  sagituda,  Defr. 

15.  gibbo8a,iJ'07-J. 

16.  ■ subangulata,  D'  Orb. 

17.  striata,  Ehr. 

18.  globolosa,  Ehr. 

19.  HeteroBtomella  acnleata  {ESir.). 

20.  Sphreroidina  bolloides,  D'Orb. 

21.  GHobigerina  cretacea,  D'Orb. 

22.  Planorbulina  ammonoides.  Baa. 

23.  Hfudingerii  (P'Orft.). 
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24.  Plaaorbnlina  globoloaa  {Ekr.). 

25.  FulvinuLina  Michelmiana  (/)'Ori.). 

26.  Bquama  {Ehr.). 

XVL  Foramimfera  fiom  the  Chalk  of  Volsk,  on  the  Vdffa, 
Busiia.  (Ehbenbebq,  '  Das  onslchtbar  wirkende  orgaaische 
Leben;  1842,  p.  52.) 

PL  zxxi.  figs.  1,  a,  b,  c,  Miliola  ^harula,  b  Orbultjia  unt- 
vena.  Figs.  2  &  3,  ^.  paradoxa,  and  fig.  4.  M.  ovum,  appear 
to  be  isolated  chamberB  of  Ghtngerina.  Fig.  5,  M.  Uems,  is 
the  Lagena  emaciaia,  ^OBB.  Fig.  6,  M.  sttligera,  is  a  Lagena, 
exactly  like  a  recent  one  we  liave  from  the  Abrolhos  Bank, 
flat,  eloagato-knceolate.  and  mai^ate,  with  a  bimncrODate 
boae.  due  to  the  wing-like  ends  of  the  keel  on  each  edge ;  ex- 
ceptmg  in  the  last-mentioned  feature,  it  resembles  fig.  46, 
pi.  zxix.  Fig.  7,  VaainuUna  roturtdata,  the  first  three  chambers 
of  a  strong  simple  yaainulina  like  V.  marginataf  B'Oib.  Fig. 
8,  Nodotaria  monile,  le  a  rather  thick-set  N.  ovicula. 

Fig.  9,  Testilaria  striata,  and  fig.  10,  T.  mlcata  ?  ("  T.  stri- 
ata?\  are  T.  striata,  Ehr.  Fig.  11,  Text,  amplior,  and  figs. 
12  &  13,  T.  gUAuhsa  ampliata,  are  T.  glabulosa,  Ehr.  (small 
■nested  T.g^hbosa).  Figs.  14  &  15,  Text,  linearis,  and  fig.  16, 
Oranmostomum  angulaium,  are  small  specimens  of  T.  agglu- 
ttnani.  Fig.  17,  Text,  aculeaia,  is  a  coarse  T.  yiMcwa  with 
qiiculate  chamber-walls,  like  fig.  20  a,  pL  xxix..  and  figs.  12, 
13,  pL  XXX.,  =  T.  mb<mgulata,  D'Orb.  Figs.  18,  19,  Cfram. 
roisKum,  and  fig.  20,  Or.  aecundarium  (?),  are  varioos  speci- 
mens of  Teict,  aagittuia.  Fig.  21,  Or.  incrassaium,  is  a  thick- 
dielled  Virgulina  Sckreibertn.  Tie.  22.  Or.  attmKotum,  is 
Bolivina  duataia  with  a  strong  shell,  figs.  23  &  24,  a,  b,  c, 
Oram,  pachyderma,  and  fig,  25,  Gr.  theiatctem  (?),  are  coaree- 
aheUed  Virg.  Schreibersii.  Fig.  26,  Gr.  laxum  (?),  is  Foly- 
KOTphiTialactea.  .Fig.  27,  Or,  megalogloaaum,  ia  &iTeLgiaen.to( 
>  luge  Virffvlina  squamosa. 

Fig.  28,  Sagrina  cretee,  represents  a  strong  but  somewhat 
ill-grown  individnal  of  the  pouting  Bigmerina,  with-  slightly 
dentate  chamber-margins,  referred  to  Meteroatomella  aculeata 
(pL  XXX.  fig.  16)  at  page  189.  Fig.  29,  Loxoatomum  tumens, 
i*  a  fine,  free-grown,  smooth-shelled  indiridoal  of  the  same 
spedes.  Fig.  30,  Polymorphitva  acanthaphora,  and  fig.  31, 
P.  obtusa,  appear  to  be  young  Bigenerine  specimens  allied  to  the 
last  mentioned,  but  witn  longer  and  strai^ter  flask-like  cham- 
bers, nearly  parallel  to  the  axis  of  the  shell.  A  spike  on  the 
base  of  the  snell  gives  the  name  to  the  larger  specimen ;  but 
this  feature  is  indicated  on  the  other  also.  Tbey  nearly  con- 
form with  B.  ( Gemmuiina)  digitata,  D'Orb. 
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Fig.  32,  Strophocomta  ovum,  and  figs.  33  &  34.  £t.  apietda, 
are  small  coarse-shelled  Vtrguli'na  Sakreibtrni.  Figs.  35  &  36, 
Pyruiina  ovulum,  ^Palymorpkina  latUea.  Fig.  37,  Pleurilet 
turgetUy  probably  VtrguUna  Semprichn,  but  donbtfol ;  it  may 
possibly  be  a  Pblj/Tnorpkina.  Figs.  38-53  represent  difierent 
ages,  stages,  and  conditions  of  Olobifferina  cretacea  (lig.  38, 
Jiotalia  perfrrata;  fig.  39,  S.  quatema;  figs.  40,41, 43,  £.^^ 
bulosa ;  fig.  42,  S.  taaxi ;  fig.  44,  R.  aspera ;  fig.  45,  49,  R. 
hpUxpira;  figs.  46,  47,  R.senaria;  fig.  48,  A.  glomenia; 
figs. 50,51, £.  wolffensis;  fig.52,i'^nu/tnaincun9ato, showing 
the  diagnostic  aperture ;  and  fig.  53,  PL  oceUata). 

Fig.  54,  Lenlicultna  ?  pachyaerma,  =  PidvimtUna  earcKoBa 
(Bcem.).  Fig.  65,  HanuUna  uminlicaia  (?),  represents  the 
central  chambeis  of  a  PlanuUna ;  compare  fig.  60  for  itutasce. 
Fig.  56,  PLporophcena,  and  &e.  67,  PI.  partialis,  are  Teladvdy 
large  specimens  of  probably  Planviina  ariminensu.  Fig.  58, 
Lenticulina  discus,  »  Planorbulina  Haidingeni,  almost  OT  the 
typical  form.  Fig.  59,  Platudina  mioromphala,  fig.  60,  Pt. 
ampUata,  and  fig.  61,  Pi.  ampla,  are  all  probably  PlanuUna 
belonging  to  the  PL  ariminensia  type. 

Fig.  62,  PL  turgtda,  aeema  to  be  a  small  Opereulina,  This 
subgenus  of  NummitltTia  is  rare  in  the  Cretaceous  strata,  and 
therefore  the  Russian  specimen  is  of  great  interesL  Two 
.  OperculituB  (one  described  uid  figured  by  Beuss  as  Amphi- 
stegina  Fleurxasi,  D'Orb.,  and  the  other  as  Op.  o'etaeea)  occur 
in  the  MaAstricht  Chalk, '  Sitzungeber.  Akad.  Wien,'  vol.  xIit. 
pp.  308, 309,  pL  L  figs.  10-12,  and  pi.  ii.  fig.  1,  a,b.  Another, 
described  and  figured  by  Beuss  as  Amphislegina  dypeobu 
(Zeitschr.  Deut8(£.  geol.  Gesellch.  vol.  vii.  pi.  ix.  fig.  9),  was 
fotmd,  in  Upper  Chalk  of  the  same  age  as  that  of  Maestiicht, 
at  Mecklenburg.  From  the  Lower  Cretaceous  formation  in  the 
Haute-Mame,  France,  M.  Comuel  has  a  somewhat  doubtfiil 
Opercndina  {Op.  angularia),  M^m.  Soc.  Gfol.  France,  ser.  2, 
vol.  iii.  part  1,  M^m.  no.  3,  pi.  2.  figs.  20-22. 

Coniostylia  and  CoccoUths  are  also  figured  on  this  plate. 

The  group  of  Forwninifera  here  represented  belonged  to  a 
£auna  inhabiting  a  shallower  part  of  the  sea  than  that  with  the 
western  Chalk,  probably  from  50  to  100  &thom8  in  depth. 

^ecies  arid  notable  Varieties  from  the  Chalk  of  VoUk,  Butsia, 
jigured  Inf  Ehrenberg. 

1.  Orbulina  universa,  D'Orh, 

2.  Lagena  emaciata,  Rss. 

3.  Btiligera  {Ehr.). 

4.  Nodosaria  ovicula,  D'Orh. 
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5.  Vwinalina  maigmata.  i?'  Orb. 

6.  Pofymorplima  lactea  (W.  <fc  J.). 

7.  BoliTina  dilatata,  Ssa, 

8.  Yirgalina  BqnamoBa,  D'  Orb. 
9. Schreibersii,  Cejzek. 

10.  Htmprictii  [Ekr.]? 

11.  Textilaria  agglutiiiaiis,  D^Orb. 
12. BagittiUa,  Befr. 

13. gihhos&,D'Ori. 

14.          '  8uban?nlata,  Z^'  (?r6. 
15. globoJosa,  Ehr. 

16.  Bigenerina  acanthopora  C^''*)- 

17.  HeteroBtomella  tomenB  (^kr.). 

18.  acnleata  {Ehr.). 

19.  Globigeiina  cretacea,  D'Orb. 

20.  Planorbulina  HaidJbgerii  (Z>'Ori.). 

21.  Planulina  ariminemis,  D'Orb. 

22.  Polviimliiia  caracolla  {Rcemer). 

23.  Opercnlina  tnrgida  {Ehr.). 

XVn.  Fortxtniniferafiroia  the  CkaOeqfthe.  f^mer  Mtsaoariy 
North  America.  (Monatsber.  1842,  p.  187 ;  AbhandL  1841, 
pp.  365,  398, 429,  433  [1843].} 

In  the  '  American  Jotunal  of  Science  and  Arts,'  vol.  xU., 
October  1841,  pp.  400-402^  the  late  Prof.  J.  W.  Baileygavo 
m  account  of  some  "  American  Polythalamla  from  the  Upper 
Migusgippi,  and  also  from  the  Cretaceons  Formation  on  the 
Upper  Missonri;"  and  in  vol.  xlvi.  p.  297.&C.,  the  researches 
of  Ehrenberg  in  these  Cretaceous  Foraminifera  of  America  are 
treated  of  in  coimexion  with  a  risrtmi  of  the  resnlts  of  hia  ex- 
amination of  large  qnantities  of  both  North-  and  South-Ame- 
rican Microzoic  deposits,  recent  and  fossil*.  At  page  307  a 
woodcut  ontline  of  Textilaria  miagourienaig,  Ehr.,  is  inserted 
ID  a  footnote.  In  theAm.  Joum.  Sc.  vol.  zlyiii.  (1845),  p.  341, 
Prof.  Bailej  gives  a  list  of  the  American  rocka  in  which 
Foraminifera  had  been  found,  and  from  which  specimens  had 
been  sent  to  Dr.  Ehrenberg. 

FLzzxii.  T, figs.  1,  a,b,  Miliola^  {VciginulinaT)  ^utai, are 
obscnre ;  possibly  Euglypha  or  Protocyatis,  Fig.  2,  Nodosarta 
BM^om  two  chambers  of  N,  glahra,  D'Orb.  Fig.  3,  Nod, 
<Kiu,  is  the  early  portion  of  an  eztremely  attenuate  and  scarcely 
segmented  variefr?  of  N.  ovicula.  A  similar  specimen  has  been 
figured  by  Prof.  Bailey  from  the  deep  soundings  off  New  Jersey 
»nd  Delaware  ('  Smithsonian  Contrib.'  1861,  fig.  8).  Fig.  4,  o, 
•  Abhandlnngen  Aksd.  Berlin  for  1841  (1843).     . 
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Texi^aria  americana  ("  1843,  pp.  398,  429"),  is  a  Tariety  of 
T.  afrialaf  with  the  outer  margms  of  the  voanger  and  lu^ 
chambers  more  or  less  produced  and  aculeate.  Fig.  4  h,  T. 
striata,  is  the  earl^  portion  of  T.  americaTta,  ajiaplj  T,  ttnaia 
with  pores  in  the  fine  furrows*.  Fig.  5,  T.  mtsMurietuu.  is 
T.  awboga  becoming  laterftlly  acaleatCj  as  in  fig.  4  a,  but 
without  strise.  Fig.  6,  T.proroconut,  is  simply  T,  ffubota 
with  bored  holes.  Fig.  7,  I\  americana  {?),  young,  is  the  sune 
as  fig.  4  b,  with  thicker  shell.  Fig.  8,  T.  ffbbul^wi,  is  a  small, 
stout,  oblong  T.  gtbhoaa.  Fig.  9,  T,  euryconus,  is  a  much 
larger  T.gibbota.  Fig.  10,  T'.^ompAoomtM,  is  &  neat,narrow, 
tapering  T.  gibboea.  Fig.  11,  Orammottomum  americamait, 
is  Virgulina  Schretbersii.  Fig.  12,  Gr.  validum,  is  a  am^, 
stout,  squarish  Texttlaria  of  taagibboaa  ^pe.  Figs.  13, 14, 
Bpiroplecta  anuricana  ("  fiirterofeZiic,  1843,  p.  429"),  is  the 
same  as  4  a,  excepting  that  the  first  segments  have  a  spiral 
growth.  This  variation  is  common  in  the  TexhToruiice,  and, 
uke  anah)gons  differences  in  growth,  has  been  accepted  as  the 
basis  for  snbgeneric  division. 

Figs.  15,  Fhanerostomum  porvloaim,  fig.  16,  i%.  dSoMnatif 
figs.  17  &  18,  Ph.  UKerum,  fig.  19,  Ph.  hsvt  (small  and  roond], 
and  fig.  20,  Ph.  quatemarium,  are  stages  and  conditions  of 
Qhbigerina  kirsuta,  D'Orb.,  a  subdiscoidal  varie^  of  Gl.  bulr 
hide*,  which  is  extremely  acerose,  and  has  very  wide  septal 
apertures.  This  is  the  Ghbiqerina  that  abounds  in  the  Bed 
Sea  and  Indian  Ocean ;  it  is  oiien  outspread  and  vety  prickly, 
sometimes  having  its  apertures  closed  over  with  the  pnnectin^ 
and  interlacing  needles.  Y\e.2l,Rotaliaglcind<}aa^rowqsia,'a 
a  small  arrested  or  young  HanorhuUna  vul^airi»  (iTL  gloimloia). 
Fig.  22,  I^nerottomum  hiapidulum  (small  and  roughish), 
fig.  23,  Ph.  hexaleptum  (small  and  smooth),  fig.  24,  i%.  aapenm 
(tuberculate),  fig.  25,  Ph.  aefiarium  (aculeate],  fig.  26,  PlaHH- 
tina  globigerina  (large  and  tuberculate),  fig.  27,  Ftygoetoimitm 
aenarium  (small  and  aculeate),  fig,  28,  PL  ouinanum  (small 
and  smootti),  fig.  29,  Phaneroatomum  hiapidulum  (small  and 
tuberculate),  fig.  30,  PA.  rffVoioium  (aculeate),  and  6e.  31,  Pk. 
hamcydua  (tubercolate)  are  also  specimens  of  Globigerina 
hirauta,  D'Orb., '  Foram.  Canaries,'  pi.  ii.  £es,  4-6. 

Fig.  32,  Rotalia  UntteuMna,  is  possibly  a  CrisUllaria ;  or  it 
may  be  a  Nonionina ;  but  its  scattered  graaules  constitute  a 
doubtful  character,  and  the  position  of  the  Bm)tal  apertures  is 
not  indicated.  Other  specimens  referred  to  ^^RotoRa  2enttcu- 
lina"  in  other  plates,  appear  to  be  PlanorbulincB. 

'  Dr.  J.  O.  Eg^T  figurw  and  describeB  a  Miocene  TextSma  like  this 
&om  Lower BaTsna;  Text.  ttriaUhpiaictata,Eg. ''SeneiJiiub.' lSB7,fiS- 
figB.  27-29. 
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Coccolitha  etc  also  ^ven  on  ttia  plate  in  fig.  I.  B. 
This  Chalk:  was  probably  formed  in  aboat  50  to  100 
fi&oma. 

^eeie$  and  noticeahle  Varieties  from  Uu  Chalk  of  Uu  Upper 
MiaKuriffywed  by  Ehrenberff. 

1.  Nodosaria  glabra,  D'Orb, 

2.  acns,  £%r. 

3.  Cnstellaria? 

1.  Virgnliaa  Schreibenii,  Czjzek. 

5.  Textilaria  glbbosa,  D'Orb. 

6.  missonriensiB,  Ehr, 

7. ■  atriataj  Ehr. 

6.         '  {et  Spiroplecta)  americana,  Ehr. 
9. Btriato-pimctata,  Eager. 

10.  Globigerina  hirauta,  D'thh. 

11.  Flanotbnlina  globulosa  {Ehr.). 

XVill.  Foraminifira  from  the  ChaUe  of  the  Upper  J/ium- 
nppi,  North  America.  (Mooatsb.  1842,  p.  187;  Abhandl. 
1841,pp.  365,  433  [1843].) 

In  the  '  Americ.  Journ.  Sc.'  vol.  xli.  p.  400,  the  material 
examined  \>j  Dr.  Khrenberg  ia  described  as  "  a  light  cream- 
colonred  marl  &om  a  Mission -station  on  the  Upper  Mississippi, 
called  there *prairie  chalk,' "  and  some  tumamed  woodcat  out- 
lines of  the  Foraminifera  are  given  (p,  401),  namely : — fige.  1 
&.  2,  Textilaria  gthhoia;  fig.  3,  Griatdiaria  cuUrata,  with 
luuTow  falcate  chambers ;  fig.  4,  a  small  Phnarbulina. 

PL  ZXXII.  II.  fig.  l.Miliola  Btnatay  '-Lagena  coatataj  WiU 
lismsoa.  Fig.  2  a,  Jf.  Jibvw,  =£.  etnticiate,  Beoss.  Fig.  2  ft, 
OmUna  cJava,  — Z.  clavata,  D'Orb.  Fig.  3,  Deatalina  ameri- 
tma.  a  D.  Boueaaa,  D'Orb.  Fig.  4,  Nodoaaria  tumetcena^ 
a  a.  ovieulaf  D'Orb.  Figs.  5,  N.  vuyaria,  and  6,  N.  ampla, 
=  If.  glabra,  D'Orb.  Fig.  7,  Vaginulina  caldpara,  fig,  8, 
V.  creUe,  and  fig.  9,  V.  avbacuta,  =  v.  leguminijhrmia  (Batsch). 
Fig.  10,  Planwarva  ehngata,  is  a  simple  subcarinate  Planula- 
na,  or  an  elongate  Mamnoline  Oriatellaria  cuZCmta,  and  is 
known  as  il  erepidula  (F.  &M.). 

Fig.  11,  Textilaria  atruUa,  is  a  thick-shelled  T.  striata. 
Fig.  12,  Text,  globuloea,  is  the  common  small  form  of  T.  gib- 
iota,  and  so  is  ng.  13.  Fig.  14,  T.  atriata,  is  a  rather  narrow 
T.ttriata.  Fig.  15,  Grammostomum  ammcanum,  is  BoUvina 
ilSatata,  with  a  faintly  reticulated  surface.  Fig.  16,  Or. 
fhj/Uodes.  =3  VirgvUna  smtcanoaa.  Fig.  17,  Oram.  invaUdtan^ 
IS  a  small  Textilaria  of  the  agghttinana  type.     Fig.  18,  Or. 
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tessera,  is  ka  oatspread,  rfaomboidal,  TextilAriform  VtroiUina 
Hemprichii.  Fig.  19,  Or.  rhomboidfde,  ■•  Bolivina  dtiataia. 
Fig.  20,  Pleuriles7  am^ricanus,  ia  a  BUDobloQg  Textilarifonn 
Virffutina  Hemprichii.  Fig.  21,  Btrophoconua  tpicvla^,  is  « 
joimg  Virg.  Bchreibersii,  with  a  mode  of  growth  apj^oaching 
that  of  Bulimina  elegantiiaiTna. 

Fig. 22, Sagrina  umgirostris,  ia  " Loxmtomum  Uanetu"  the 
smooth  form  of  Heterostomella  acul&Ua,  not  having  grown  gross 
enough  to  produce  exogenous  ahell-matter.  Fig,  23,  iWro- 
porws  obtusw,  is  Polymorphina  compreua.  Fig.  24,  iV.  oJ- 
tusia  ?,  ia  a  Bigenerine  Textilaria,  near  to  Bigenerina  acantAo- 
phora,  pi.  xzzi.  figs.  30,  31,*  and  may  pass  as  B.  digitata. 
Fig.  25,  SpiropUcta  amerieana  ("  Heierohelix,  1843,  p.  429"), 
ia  Text,  gibbosa  with  a  spiral  commencement,  bnt  withoat  the 
ornament  of  figa.  13  &  14  on  the  apper  portion  of  this  plate. 
Fig.  26,  Spiroplecta  roaula,  ia  a  atraight-sided  Texttlaria  of 
the  agglutinana  ^pe,  but  commencing  its  growth  with  a  lai^ 
coil  of  chambers.  Thia  species  lires  in  tne  Atlantic,  and  m 
its  sandy  coadition  has  of  late  years  been  named  by  ns  Text, 
hijhrmis*,  and  in  the  clear-Bhell  state  has  received  the  name 
01  T.  complexa  from  Mr.  H.  B.  Brady  t*  hut  Ehrenbeig'a 
name  has  precedence. 

Fig.  27,  Dimorphina  saxipara,  ia  an  intereating  specimen 
of  Vtrgulina  ScJweibersti  that  has  formed  the  latter  part  of  its 
shell  in  a  uniserial  manner,  and  has  thus  become  Dimorphme; 
bnt  the  name  "  Dinwrphiita"  ia  limited  to  the  Dimorphona 
forma  of  Polymorphina.  In  CassiduUnOf  which  ia  a  very  close 
ally  of  Virgidiaa,  we  occasionallT  see  evidences  of  weak  and 
rapid  growth  in  one-aidedness  and  linear  direction  of  the  ae^ 
menta  [Ekrenierginaj.  In  accordance  with  the  plan  i^  no- 
menclature among  Foranmiifera,  the  dimorphous  varieties  of 
Bulimina^,  VirguliTia,  Bolivina,  onA  CasMdulina  require  one 
or  more  aubgeneric  appellations.  We  propose  Bifarina  for  the 
dimorphous  VirgvUna:  and  Bif.  saanpara  is  the  name  with 
which  the  interesting  American  specimen  under  notice  will  be 
re^tered. 

Fig.  28,  Oviiulina  turrita,  •=  Vemeuilina  pygmeea  (Egga]. 
Fig.  29,  Bhmdicularia?  strophoconus,  ia  a  small,  ainooth, 
acute-ovate  Olandulina  kevigata,  looking  flat  by  reason  of  its 
.  transparency. 

Fig.  30,  RotaUa  aenaria,  6g.  31,  B.globiiloBa^rotolgpta,aiii 

•  Pbiloa.  TranB.  1882,  toI.  cIt.  p.  370,  pi.  15.  figs.  23,  24. 
I  t  Nat.  Hiet  Trans.  Nortbumberliuid  &ud  Duiham,  tuL  i.  pftit  1, 1865, 


pi  12.  fig.  6,  p.  101. 


vtwvAHu,  D'Orb.,  maj  be  eaid  to  be  dimorphou*  ii 
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%  32,  R.  Uptoapira,  are  smooth,  polished  an^  apparently 
porelesB,  and,  witn  their  nmneroaa  globose  limbate  chambers, 
ve readily- identified  as  Pulvinulina canariensia  (D'Orb.), ' Hist. 
Sat.  Canaries,  Forani.,'  pi.  1.  figs.  34^6.  Fig.  33,  Rotalia 
Mlciparoj  and  fig.  34,  OmpKatophacaa  ?  tenallus,  belong  to  a 
Bomewhat  prickly  variety  of  Pulvinidina  Menwdii,  D'Orb. 
^'ig-  35,  nanulina  nebulosa,  ia  obscure  j  perhaps  a  I^norbu- 
lina. 

Fig.  36,  Rotalia  nonas  (?).  may  be  an  nmbonate  and  limbated 
Cnimana  rotulata  (?),  Fie.  37,  Crtatettaria  alta,  is  a  young 
CngteUaria  ctdlrata.  Fig.  38,  Aapidoaptra  aaxiparaAs  Fla- 
nufiRd  ariminaisia  with  large  scattered  foramina.  Fig.  39, 
hMina7  denaria,  seems  to  be  an  nmbonate  GristeUaria  ro- 
^ya.  Fig.  40,  Rotalia  heptaa^  is  probably  the  same  as  fig.  36. 
Figs.  41,  Hamuina  miaaisnppica.  42,  Phaneroatomum  aaperunif 
43,  PhnultTia  oligoaHcta,  44,  Phan.  glolndoaum  (yonng),  45, 
Soidtaglobulota^protolepta  (yonng  and  smooth),  and  46,  Phan. 
gjtaUmarium  (young  and  smooth),  are  subvarieties  and  con- 
aitioia  of  a  large,  outspread,  tuberculated  Globigerina  of  the 
Ttiacai  subtype ;  and  not  nearly  so  acerose,  nor  with  such 
MtulooB  apertures,  as  the  fossil  Ghhigerina  &om  the  Upper 
Missouri,  figured  in  the  upper  part  of  this  plate.  Fig.  47,  Ro- 
iu'inii  ocellus,  is  a  young  GristeUaria  culfy-ata.  Fig.  48,  i%>- 
fudim  svboctonariaf  is  PUmorhulina  ammonoides. 
CoccohUis  also  are  indicated  in  the  text 
The  group  indicates  about  50  to  100  fathoms  depth. 

^taa  (md  noticeable  Varieties  from  the  Chalk  of  the  Vj^par 
Miasissippiy  figured  hy  Ehrenberg, 

I.  Lagena  costata,  W^iav^m, 
2. emaciata,  Rsa. 

3. clavata,  />'  Orh. 

4.  Glandolina  Itevigata,  i)'  Orh. 

5.  Dentalina  Boueana,  D'Orb. 

6.  Nodoearia  oricula,  S"  Orb. 
7. glabra,  D'  Orb. 

8.  Vaginnliua  legnmiaiformis  {Batach). 

9.  Planularia  crepidula  (F.  &  -if.). 
10.  Cristellaria  rotulata  (Lam^.). 

II.  —  cultrata  (Montf.). 

12.  Pol^orphina  compresaa,  D'  Orb. 

13.  Bohvina  dilatata,  Itss. 

14.  -— —  americana,  Ehr. 

15.  Virgulina  sQuamosa,  i^'Ori. 

16.  — -  Schreioersii,  Ce.,  var. 
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length ;  chelicerea  quite  smooth ;  second  joint  with  fire  Bhort 
teeui  above,  the  second  broad  and  prominent,  the  fifth  veiy 
minnte ;  third  joint  with  one  abort  tooth  on  its  inner  maigm 
below ;  fourth  joint  with  inner  edge  of  termlQal  spine  and  outer 
edge  en  fixed  finger  of  chele  distinctly  aeirated  j  l^s  smoolh. 

Length  7|  lines. 

Hai.  Saatarem,  Alter  do  Chao  {Boies).    B.M. 

5.  T^l^honta  antillanus,  ■ 
TMpAiMw  anMbmw,  Koch,  Antclm.  x.  p.  S9,  pL  S31.  fig.  773  (ISIS). 
Tht&ioHf  eaudatm,  Gutfrin  (ate  linzu),  Owner'a  Rigne  Anim.  Anek. 
_p.  11,  pL  S.  %.  3  (1829-M>. 
ThtlytAomumitaitm¥t,lAxtsaa,ia  Bamondela  Sura'i  HiM.  dalHsot 

Cuba,  pL  5.  figa.  4,  4a  (1867). 
Hob.  Haiti.     B.M. 

6.  I^elyphonua  rt^manut. 

fig.l(1835)T 
Adult,     nufyphmm  auammum,  Sti^cda,  Jonm.  AmX.  Soc.  Bengal, 

xxxviiL  p.  205,  pL  19.  fig.  1  (1868). 

floA.  "Java"  (£««»);  "Aa«aD"(8toliceha);  Silhet (SKoim- 
jhrlk) ;  "  India,"  from  Mr.  Argent.     B.H. 

Yotmg  specimens  agree  precisely  with  M .  Lncas's  figm«; 
bat  I  doubt  the  occurrence  of  this  species  in  Java.  It  seenu 
the  commonest  of  all  the  Thelyphoni. 

7.  Thdyphomu protcorpio, 

IMyphmw pm»e<irpio,'LiXrmSi»,Gmi.  Onst  ft  Ina.i.p.l90.ii.l;  Kocb, 


ZooL  pL  9.  fig.  1  (L 

F  Young.    rAe^fiAotNM  imgtutut,  Lucas,  he.  eit.  pi.  10.  fig.  S  (1836). 

Sab.  Bengal,  presented  by  Qen.  Hardwicke.     B.H. 
8.  Thelgphonut  Hngtmiu. 
T^dyphoimt  Imgmmt,  Eodi,  Ancba.  x.  p.  31,  ^  38fi.  fig.  774  (1843). 

Hab.  "  Linga "  {Koch) ;  Borneo,  from  Mr.  Stevens.    B.M. 

9.  Thtly^omu  mutraUamu, 

TMj/^oma  auttraUanut,  Koch,  Arachn.  z.  p.  SS,  pL  336.  fig.  77fi  (1843). 

Eab.  Australasia,  from  Sir  J.  Liddell  (Voy.  Herald) ;  Anei- 
teom,  New  Hebrides,  frt>in  Hr.  Coming.    B.U. 

10.  JZd^honv*  Tufy)e$. 
TkftnAtmiM  rM%M,  Lucas,  MonosT.  in  Gntiriii'a  Mag.  de  ZooL  pL  6l  %■  8 
(18S6) ;  Koch,  Aiachn.  z.  p.  W,  pL  333.  fig.  709  (1843). 
Hai.  ?     B.M. 
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11.  ThelyphanuB  manilatuu, 
ThMomii  mamhmu  (ida),  Koch,  Andm.  x.  p.  28,  pL  334.  Bg.  773 

Sab.  Philippinea.    B.H. 

12.  Tie^ionua  probotcideiu,  n.  sp.'    PI.  Xllt.  fig.  3. 

GolotUB :  black  above,  with  legs,  tail,  and  apex  of  cephalo- 

"^  '     -     ■      -•       ■   *■  ••  cbocolnte-brown ; 


bebnr  shining  pitchj,  with  basal  joint  of  (dtetioens,  legs,  tail, 
base  and  central  region  of  abdomen  more  or  less  red. 

Cephalothorax  elongate,  somewhat  rogose,  triangular  in 
front,  where  it  cnlminatea  in  a  depressed,  well-defined,  red 
tooth  or  epine ;  abdomen  covered  with  minate  granolar  rogo* 
sities ;  the  segments  minntely  serrated,  the  last  segment  before 
the  tail  strongly  excavated ;  stigmatifbrm  depressions  well 
defined :  cheliceres  varying  in  length,  slightly  wrinkled  trans- 
vetBcly ;  basal  joint  terminating  anteriorly  in  an  enormons 
Bfnne,  toothed  internally  at  its  base  and  pilose ;  second  ioint 
with  five  teeth- above,  me  first  and  second  large,  separated  by 
an  interval  from  each  other,  the  third,  fourth,  and  fifth  about 
luif  the  length  of  the  others,  situated  spon  the  interior  margin, 
which  is  also  somewhat  pilose,  interioPsnrface  bearing  several 
denticnlate  rugosities,  mferior  margin  bearing  two  teeth; 
third  joint  elongate,  cylindrical,  with  one  spine  oelow ;  fourth 
joint  distinctly  mgose,  with  a  large  blunt  protuberance  on  its 
lower  Borface ;  terminal  spine  very  prominent,  blunt,  somewhat 
curved,  and  ending  abruptly  in  a  short  conical  tooth :  chelie 
pilMe,  dentated  internally,  the  fixed  fing»,  which  is  very 
dunt  and  spine-like,  externally ;  when  closed  with  the  terminal 
(pine  of  third  joint  they  appear  as  a  compact,  quadrate,  com- 
{Rfssed  plate,  terminatmg  above  in  two  diverging  teeth :  legs 
■nd  caudal  appoidage  ehghtly  rugose  and  pilose. 

Length  1  mch. 

flaJ.  Ceylon  {E.  L.  Layard).     B.M. 

A  v^  remarkable  new  species,  and  unlike  any  thing  pre- 
riovsly  described  in  the  genus. 

Section  h.  Speciet  with  two  mines  on  upper  surfiice  of  second 
Joint  of  cheliceres. 

13.  Thett/phonuajormosusj  n.  sp.  PI.  XIII.  fig.  4. 
Allied  to  T.probosddeus;  colours  the  same;  cephalothorax 
"^thont  apical  spine,  otherwise  very  similar ;  cheliceres  some- 
what long,  nearly  smooth,  sparsely  but  distinctly  punctured ; 
hutl  joint  of  ordinary  type;  second  joint  slightly  wrinkled, 
with  only  two  minute  teeth  above,  its  inner  surface  somewhat 
16* 
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denticulate  and  pilose ;  third  joint  with  ooe  small  tooth  below ; 
fourth  joint  with  large,  curved,  terminal  spine,  tenninatinff 
above  in  a  minute  blunt  fork,  one  tooth  of  which  is  bifid,  and 
below  in  a  rounded  protuberance ;  chelaa  short  and  romided, 
fixed  finger  short  and  somewhat  conical,  serrate  and  pilose 
externally;  moveablc-fiugerlong,curTed,piloae;  l^jscovered 
with  granular  rugositiea. 

licngth  11  lines. 

^tb.  Moulmein  [Archdeacon  Clerk).     6.M. 

Section  c  Species  with  six  opines  on  upperside  (tf  M«cond Joint 
ofchelicera. 

14.   Thelyphonua  pugnator,  n.  sp.     PI.  XIII.  fig.  5. 

Allied  to  T.  manUaniu  and  7*.  proiosctdeus.  Form  of 
cephalothorax  and  abdomen  as  in  the  former ;  colonrs  as  in 
the  latter  species ;  cephalothorax  leas  mgoae  than  in  T.  moni- 
lanue-j  abdominal  segments  not  serrated ;  cheliceres  very  long, 
nearly  smooth,  shining,  clothed  internally  with  long  lue-red 
hairs ;  basal  joint  with  short  blunt  spine,  terminating  in  a 
email  conical  tooth ;  second  joint  with  six  small  teeth  above, 
an  interval  between  eaA  of  them,  the  first  smalleat,  the  third 
largest;  two  minute  teeth  below;  inner  surface  denticulate ; 
third  joint  cylindrical,  without  tooth*;  fourth  joint  rather 
abort,  with  very  long  terminal  spine ;  chelte  long.  Battened 
externally ;  the  fixed  finger  broad,  compressed,  and  strongly 
curved,  serrated  intemafly;  movable  fiager  long,  newly 
straight,  bifid  at  its  extremity,  serrated  on  both  eages,  Init 
most  coarsely  externally;  legs  covered  with  granular  rugo- 
sities. 

Length  1  inch  5  lines. 

Hah,  Philippines.     B.M. 

The  moat  remarkable  of  all  the  species  of  Theli/phoma. 

15.  Thelifphonus  spinimanus. 

Thrimhomu  tptnimamu,  Lucu,  Monoar.  in  Qadrin's  Mag.  do  ZooL  pL  10. 
fig.  2  (1836). 
Probably  a  New- World  species. 

16.  Tkelyphonus  8tit^)aonii, 

ThMyjAomu  StAt^ttam,  Wood,  Proc.  Acad.  Nat  Sd.  Philad.  p.  313  (1661). 
Sab.  "  Japan "  ( Wood) ;   Hongkong  {J.  Bowring,  £«{■)• 
B.M. 

*  On  the  left-hand  cfaelicete  tbeie  ia  a  minute  toberde,  which  pnbdilj 
repraaenta  the  misnng  tooth. 
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In  OUT  example  the  fiist  tooth  on  the  inner  edge  of  the 
second  joint  (first  joint  of  Wood)  ia  almost  imperceptible ;  so 
tli&t  there  seem  at  fiist  sight  to  be  only  four,  iustead  of  five 
teeth. 

17.  Thel^hrmtu  getioauda. 
TMnAoaw  aetieatida,  DolsHcbftll,  Notaork.  Tlidachr.  voor  Nederl.  Indie, 

nS  p.  «4  {1867). 

Bab.  "  Amboina "  {poUachalt) :  Ceram  (^Madame  Ida 
Pjnger).     B.M. 

18.  Thelyphonus  lucattoidesj  sp.  n.     Fl.  XIII.  fig.  6. 

Closely  allied  to  T.  leticauda,  bat  considerably  larger  and 
darker ;  the  cephalothorax  comparatively  longer  and  narrower, 
vith  the  fork  of  the  median  depression  terminating  also  much 
further  from  its  inferior  edge  j  the  abdomen  more  cylindrical 
■nd  with  less  distinct  marginal  ridge;  the  cheliceres  more 
distinctly  ponctnred. 

Length  1  inch  1  line. 

ffai.  GoKn  [Arthur  AdamgjEsg.).    Two  specimens.    B.M. 

A  local  representative  of  T,  aeticauda. 

19.   Thelt/phonus  caudalua. 
'iiban,  LiniuBus,  Svst.  N&t  1,  ii.  p.  1029.  n.  8  (1766) 
Ina.  pL  29.  fig.  U  (17761. 
*,  Fabridus,  Ent  Sjst.  ii.  p.  438.  n.  2  (1798). 
Rah.  Madras  {French  rocks)  (Mrs.  Hamilton,  Vigors'a  coll., 
Mr.Jerdon)^  Bengal  [Gen.  Hardtcicke) ;  Tenasserim  {J.  G. 
D.  V.  Ptu^man) ;  Ceylon  {E.  W.  Janaon).     B.M. 

A  broad,  well-marked  form,  having  six  teeth  on  second 
jouit  of  cheliceres  and  a  very  depressed  abdomen ;  it  has  been 
confomided  with  two,  if  not  three,  other  species. 

20.  ThdifpTumua  sinensis,  n.  sp.     PI.  XIII.  fig.  7. 

Allied  to  T.  caudatus,  but  larger  and  blacker ;  cephalothoraz 
comparatively  longer ;  cheliceres  duller  and  less  rugose,  second 
joint  with  aO  the  teeth  considerably  Icmger,  the  third  being 
most  prominent. 

Length  1  inch  7  hnes. 

UtA.  Hongkong,  from  J.  C.  Bowring,  Esq.     B.M. 

Unquestionably  a  local  form  of  T.  caudatus,  but  sufficiently 
i^fimnt  to  require  a  distinctive  name. 

21.  Tkdyphmua  rufus,  n.  sp.     PI.  XIIL  fig.  8. 
AQted  to   T.  rufipea,  bnt  much  larger  and  entirely  of  a 
reddish-chestnut  cofour;   the  chehceres  much  more  coarsely 
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pDQCtared,  and  with  the  external  edge  very  eetcpse ;  tennmal 
•egment  of  abdomen  more  tranayene. 

Xength  1  inch  6  lines. 

Sab.  Locali^  onknown.    B.M. 

Looks,  at  first  sight,  like  a  red  q>ecimen  of  T.  nnauu ;  bat 
the  Bcolptnre,  piloeit^,  and  dentation  of  the  chelioeres  aie  quite 


XXIX. — Nata  on  a  new  Propitbecns  and  the  Fattaaefiom 
Madagaaoar.  By  Dr.  J.  E.  Ooat,  F.R.S.  &c. 
The  British  Mnsemn  has  lately  received  a  nunber  of  mam- 
m^a  from  Madagascar  collected  by  Mr.  Crossley.  The  two 
following  are  qnite  new  to  the  Miueam  collection,  and,  I 
believe,  new  to  modem  science. 

1.  PropitiMtu  bicolor. 

Black ;  middle  of  back  and  loins  white,  with  a  central  black 
streak :  l:m)wnish  on  the  margin, 

Ma^igascar. 

The  white  on  the  back  is  marked  with  a  more  or  leas  di- 
stinct, central,  longitudinal  black  line,  which  is  most  distinct 
and  extends  nearly  to  the  romp  in  one  of  the  specimens. 

tn  the  other  qwcimen,  that  nas  not  this  line  so  distinctly 
marked,  the  middle  of  the  back  is  brownish.  In  both  speci- 
mens the  hinder  part  of  the  thigh  is  rather  Invwn ;  the  tail  is 
slender,  of  an  intense  black,  and  about  the  length  of  the  body. 

The  two  ^)ecimen8  are  veiy  much  alike  in  size  and  colour, 
and  very  different  from  the  other  three  species  in  the  Museum. 
They  are  very  like  Indria  brevicaudatus ;  but  they  have  a  di- 
stinct tail,  like  the  other  Propiiheci. 

S.  I  have  no  doubt  that  this  is  the  animal  described  br 
Boffon  (Hist.  Kat  xiii.  p.  168,  t.  21),  received  from  U- 
Poivre,  who  sent  it  to  the  Academy  of  Sciences  m  1761,  but 
which  of  late  has  been  nnknown  to  naturalists.  I  was  M 
satisfied  from  the  description  and  figure  that  it  was  separate 
fzom  the  other  known  Viverres,  that  in  the  '  Proc,  Zool.  Soc' 
for  1 864  I  established  for  it  a  genus  of  the  name  of  Fobm  ;  and 
this  is  repeated  in  the  '  Catalogue  of  Camivorotts,  Pachyder- 
matous, and  Edentate  Mammalia  in  the  British  Museum ;  but 
variooB  zoologists  have  decided  that  this  was  a  mistake.  The 
Museum  has  now  received  a  male  and  a  female  and  a  skeleton 
of  an  animal  that  I  have  no  doubt  ia  the  Foasane;  and  it 
proves  to  be  a  veiy  distinct  geans,  having  the  soles  <^  the 
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Mod  feet  eDtiielj  haiiy^  like  the  Viverriooh;  but  it  differs 
{torn  thai  inimat  in  havmg  no  Innate  mark  on  the  front  of  the 
chest ;  and  the  tail  is  only  marked  with  a  aeries  of  spots  on 
each  side  of  the  upper  part,  very  onlike  the  distinct  rings  of 
Viverricola.  It  onght  to  be  arranged  in  the  tribe  ViTerrina, 
next  to  Viva-ricnla,  and  not,  as  phiced  in  the  Catalogue,  afta 
GeMtta,  in  the  tribe  G«Dettiiia. 

Foeu,  Gray,  F.  Z.  S.  1864,  and  Gat.  Cam.  Mm.  Brit.  Mas. 
p.  62. 
Head  tapering.  Throat  pale,  withoat  any  Innate  bands. 
Body  elongate ;  back  not  crested.  Legs  moderate,  equal. 
Tail  shorter  than  the  body,  grizzled,  with  a  series  of  dark 
spots  on  each  side  of  the  basal  hali^  and  yery  indistinct  iater- 
nipted  dark  rings  on  the  binder  baU;  tmderside  not  ringed  or 
ipotted.  Soles  of  the  hind  feet  entirely  hairy,  without  any 
naked  streak,  extending  &om  the  base  of  the  toes  to  ^e  heel. 

1.  Foua  Dauientonii,Qnj,  P.  Z.  S.  1864, p.  518 ;  Cab  Cam. 

Mam.  B.  M.  p.  62. 
Anow,  Bofibn,  Set.  NaL  zilL  p.  163,  t  21. 
FRwra/oMs,  Schrab.  Siiiigetli.  i  114  (from  Buffou). 

BtA.  Madagascar.     B.M. 

I  will  on  a  future  occasion  give  a  longer  description,  with 
-  an  account  of  the  dentition  and  skeleton,  of  this  long-lost  and 
mncb  misunderstood  beast. 

Bofion  and  Daubenton  described  a  specimen  brought  home 
br  M.  Foivre  in  1761,  wbicb  was  afterwards  in  the  Museum 
of  the  Jardin  des  Flantes.  When  I  have  been  in  Paris  I 
itave  searched  for  it  two  or  three  times  without  being  able  to 
discover  it;  so  that  I  fear  the  original  spetnmen  has  been 
W ;  and  I  regard  the  rediscoreiy  of  the  animal  as  quite  as 
important  as  the  finding  of  a  new  species.  Daubenton's 
description  is  veiy  accurate.  It  is  at  once  known  &om  Viver- 
ricaia  malaccenets  and  Cfenetta,  with  which  some  zoologists 
We  confounded  it,  by  having  no  Innate  bands  on  the  lliroat. 


XXX. — On  the  double-horjied  Asiatic  Bhtjtoceroa  (Cerato- 
rhinna).  By  Dr.  J.  E.  Gray,  FJl.S.  &c. 
The  Zoological  Society  has,  within  this  last  year,  received 
tiro  specimens  of  the  double-bomed  Asiatic  rhinoceros  ( Cera- 
lorAmw).  Tbey  are  very  unlike  one  another,  and  come  from 
^ifiermt  bnt  neigbbooring  parts  of  South  Asia,  both  being 
Innaks  and  netuiy  adult     There  is  every  reason  to  suppose 
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tiuit  they  are  distinct  species.  Both  have  been  called  the  bany 
rhinoceros,  or  Rhinoceros  aumatrenng.  The  one  comes  inm 
Chittagong,  and  the  other  from  Malacca ;  and  Mr.  Blyth  sap- 
poses  that  the  one  inhaWts  the  east  coast  of  the  Bay  of  Ben- 
gal and  the  series  of  islands  extending  to  Sumatra,  and  die 
other  the  Malay  peninsula  and  Tenaaaerim,  sepaiated  in  Bni- 
nuh  by  the  Irrawaddy  river. 

ITie  one  from  Chittagong  is  covered  with  soft  hair,  and  the 
ears  are  surronnded  by  a  fnnge  of  long  hairs ;  I  have  no  doubt 
this  is  the  double-homed  rhinoceros  of  Sumatra,  described  \^ 
W.  Bell  in  the  '  Philosc^hical  Transactions,'  Jwiuary  10, 1793- 
Mr.  Bell  describee  the  "general  colour  as  browaish-aah. 
Underside  of  belly  between  the  legs  and  folds  of  skin  dir^ 
flesh-colonred.  Ears  small  and  pointed,  lined  on  the  edge  wiui 
short  bUck  hair.  Upper  lip  pointed  and  hanging  over  the 
under.  Whole  skin  roogb,  and  covered  very  lEinly  with 
short  black  hair." 

The  figure  represents  the  ears  fringed  with  longer  hair,  and 
the  tail  covered  with  longer  hair  and  reaching  two  thirds  of 
the  distance  to  the  hocks. 

The  following  names  have  been  applied  to  this  species : — 

Tlu  AmbU-homad  BJmoctrot  of  Sumatra,  BelL  PhiL  Truw.  ITSS,  p.S,  1 3 

(asinua),  t.  3  &  4  (iilniU) ;  Home,  Pha  Tniu.  1821,  p.  370,  t  31 

(Bkaleton),  and  t  22  (BkiUI). 
Sianociroe  income  de  Sumatra,  Cuviei,  Ou.  FoM.  VoLii  p.27,t4,v(^iii 

p.  48,  t.  7  £  t.  S.  f.  8  (iknll,  &om  BeU). 
Shitocerot  mmatranm,  Raffles,  Linn.  Trus.  xiii.  p.  268 ;  Miiller,  Verb. 

1 36  (old  and  young) ;  Blyth,  P.  Z.  8. 1861,  p.  806, 1862,  p.  1 ;  Joum 

Asiat.  Soc.  of  Benga],  uii.  ISefl,  p.  ICl,  t.  3. 
JUwocwtM  tumatrtmu,  Cut.  R.  A. ;  HluuT.  Oatfogr.  t.  2  (dnill),  1 7 

(teeth) ;   Anderson,  P.  Z.  3.  1S72,  p.  129:   Sc&tei,  P.  Z.  S.  1672. 

p.  186. 
Ceralarhinu*  tuntatramu,  Gnj,  P.  Z.  S.  1867,  p.  1021 :  Cat  B.  M.  p.  313. 
The  Sumatnm  or  Sairy  minocerot,  Tegetmeier, '  Reld,'  March  1&1873. 
The  Sumatran  Jthinoeertu,  P.  L.  S.  'Nature,' Maich  18, 1872, p. 427,^1. 
Sairy  Bh.inoeen.t  from  ChittagoHg,  Bnckland, '  Land  and  Water,'  Augut 

10, 1872. 
Bhinooerem  latiotit,  Sdater,  Jlde  Bnckland,  '  Land  and  Water,'  August 

10,  1872. 

Hab.  Chittagong  and  Sumatra. 

I  cannot  conceive  bow  the  idea  originated  of  giving  anotber 
name  to  this  species. 

The  length  of  the  bairs  on  the  margin  of  the  ears  appears  to 
vary  in  the  difierent  specimens ;  and  those  in  the  specmien  in 
the  Zoological  Grardens  appear  to  be  much  longer  than  usual. 
Thus  Dr.  Anderson  states  that  in  the  adult  males  and  females 
from  Burmah  the  margin  of  the  ears  is  fringed  with  stnmg, 
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eiect,  Mack  hain  tipped  wiA  brown,  almost  an  inch  or  rather 
more  in  length ;  bat  in  this  indiTidoAl  the  hairs  are  nearly  5 
ioehes  long  (P.  Z.  S.  1872,  p.  130),  so  th&t  the  character  from 
which  it  has  been  named  may  be  only  an  individnal  pecn- 
liari^. 

The  species  from  Malacca  has  the  hair  on  the  body  "  thick, 
black,  which  stands  erect  like  the  hog-mane  of  a  horse ;"  and 
iiuther  on,  Mr.  Buckland  says  the  hair  ia  stiff  like  "hedgehog's 
bristles." 

The  skin  is  "  Tetr  rough,  the  tail  long  and  thin,  and  cornea 
nearly  to  the  hocks. 

fiovy  lOmaxnie  from  Ittalaeea,  Bttckltod,  'Land  and  Water,'  Atur.  10, 

1872. 
aUMeerof  tmuatrtntu,  Sclater,  jSrfe  Buckland, '  Land  and  Water,'  Aug.  10, 

1872. 
RkiMMxroi  »amatraniu  from   Tavoy,  Blvib,  Joutd.  Ariat.  Soc.  Bengal, 

1862, 1. 1  f  1  &  9  (Bkull). 
Bkmocerm  tmnatnatvtfrom  Tmatierim,  Btytli,  Joum.  Anat  Soc.  Bengal, 

1862,  p.  166,  t  a  £  1,  S,  3,  jt  ..  4.  £  2  &  a 
Skmoetro*  CVoMn,  Oraj,  P.  Z.  S.  1864,  p.  260,  fig.  (horns). 

BjS.  Malacca  {Zoal.  Oard.) ;  Tavoy,  northern  frontier  of 
Siam ;  Pegu  {Theobald,  B.  3f.). 

I  think,  from  Blyth's  figure  of  the  skull  from  Tavoy,  that 
&e  name  of  Geratorkinus  Oroani  should  be  attributed  to  this 
Epedes. 

It  is  clearly  not  the  Sumatrau  Geratorkinus  figured  and 
described  by  Bell,  MuUer,  and  other  zoologists,  who  would 
not  have  overlooked  the  hedgehog-like  bristles  and  long  slender 
tail. 


XXXI. — Note  on  Tethya  muricata,  Sotoerhank,  and  Dor- 
Tillia  agariciformis,  Kent.  By  W.  Saville  Kent,  F.Z.S., 
F.R.M.S.,  Geological  Department,  British  Museum. 
Is  Part  I.  qS  the  '  Proceedings  of  the  Zoological  Society '  for 
this  year,  just  issued,  Dr.  Bowerbank  comments  upon  a  sponge 
described  and  figured  by  myself  in  the  '  Transactions  of  me 
Boyal  Mirax>scopical  Society'  for  1870,  under  the  name  of 
DorviSia  agctricijvrmia,  referring  it  to  his  hitherto  manuscript 
species  T^ya  muricata.  The  singular  mushroom-like  form 
which  suggested  the  specific  title  attached  to  this  sponge  in 
ay  descnption,  Dr.  Bowerbank  thinks  fit  to  regud  as  an 
&raioniial  and  imperfect  condition,  and  summarily  disposes  of 
it  M  a  "  mutilated  specimen  "  of  hia  own  species,  naving  "  the 
iM*'  portion  evidently  torn  away  from  its  basal  one,  causing 
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the  part  described  to  assume  afonn  Toymiuii  liket]|tt<^aa 
Agaric."  Referring  next  to  the  types  of  spicola  finred  in 
my  pUtfl,  Dr.  Bowerbank  assmnes  tnat  I  hare  "  faQoi  into 
the  error  of  describing  some  of  those  organs  (?)  that  do  net 
belong  to  the  species  under  consideration,  and  enumerates  in 
consecatiTe  order  such  ones  as  he  condemns  as  being  doired 
from  extraneous  sources. 

Dr.  Bowerbank's  foregoing  adverse  criHcisms  being  rather 
calculated  to  mislead  those  interested  in  the  stracture  of  the 
SpoQgiada,  I  feel  it  incumbent  upon  mjraelf  to  reply  bieflj 
to  them. 

In  the  first  place  I  moat  expteas  the  most  nnqoalified  dissent 
&om  Dr.  Bowerbaok'a  proposition  that  the  specimea  from  which 
mj  description  was  derived  is  a  "mutilated"  one:  another 
example,  accompanying  the  individual  figured,  furnished  the 
same  characters ;  and  the  same  may.  be  said  of  a  fine  series 
obtained  by  Dr.  Carpenter  and  Professor  Wyville  Thomson 
during  their  earlier  dredgic^  expeditious  to  the  Korth  Athmtic 
in  H^.S. '  Porcupine,'  The  last-named  gentleman,  singu- 
larly enough,  indepfmdently  adopted  the  same  specific  title  of 
agarictjormit  for  this  remarkable  sponge,  in  r^erence  to  its 
striking  contour,  while  at  the  same  time  ne  further  genericaily 
dietinguiBhed  it  by  the  title  of  Tig^honia. 

Had  Dr.  Bowerbank  referred  to  nis  last  year's  volume  of  the 
'  Annals,'  he  would  have  discovered  that  in  the  Janoaiy 
number  I  contribnte  additional  remarks  on  this  same  sponge, 
discarding  those  spicula  of  the  hexaradiate  type  objected  to  by 
himself  as  having  oeen  derived  from  contact  with  oUier  species, 
and  correlate  it  with  the  true  Tethyadse.  The  qnestiou  now 
renuuns  whether  the  form  is  identical  with  Dr.  Bowerbank's 
Tethva  muricata,  or  whether  it  must  rank  as  distinct  a  species. 
In  the  former  case  Dr.  Bowerbank's  specific  title  will  have  to 
be  expunged,  as,  until  this  last  issue  of  the  Zoological  Society's 
'  Proceedings,'  no  recomizable  diagnosis  of  T^ya  muncata 
has  been  published.  One  or  two  of  the  spicula  have  been 
figured  by  its  anthor  in  his  "  Physiology  of  the  Spongiadn  " 
in  the  '  Philosophical  Transactions '  for  1858  and  1862,  and 
in  his  *  Monograph  of  the  British  Spongiadw,'  published  by 
the  Bay  Society,  these  being  in  both  places  referred  to  TeAga 
nurvxUa  of  his  own  MS. ;  80  vague  a  reference,  however^  is 
totally  inadequate  for  the  purpose  of  establishing  it  as  a  apeciea. 
On  the  other  hand,  the  evidence  in  favour  of  its  being  a  well- 
established  deep-sea  form,  closely  allied  to,  but  possessing 
constant  characters  of  specific  value  distinct  from  Dr.  Bower- 
bank's T.  mttricata  is  of  the  most  satisfactory  descriptHHi. 
Both  Professor  Wyville  Thomson's  Bpecimens  and  my  own 
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ajuv  in  common  the  characteristic  w/onciM  ccmtonr,  and 
TUT  from  all  hitherto  described  Tethyadsa  in  the  poBaeseion 
sf  ue  dependent  faaciclea  of  long  anchoring  apicula  oy  means 
of  which  it  rests  secure  on  the  treacherous  surface  of  the 
rielding  ooze  which  constitntes  its  habitat.  Dr.  Bowerbaok 
has  thought  fit  to  assume  that  these  dependent  fascicles  are 
"  skeleton-fasciculi  of  the  sponge  drawn  oat  of  the  basal  por- 
tico "_  at  the  time  of  his  supposed  mutilation,  an  error  of 
judgment  onlv  explicable  hj  his  over-anzdety  to  identity  tiie 
species  with  nis  own.  On  equally  slender  grounds,  because 
he  cannot  find  them  in  his  own  example,  he  considers  himself 
justified  in  condemning  as  "  extraneous  "  in  mine  certain  very 
characteristic  three-  and  four-rayed  tension-^ipicala  of  the  sar- 
code,  fignred  and  alluded  to  in  my  description  (M.  M.  J.  1870, 

SL  Uri.  figs.  16-18  and  p.  294).  Since  perusing  hia  comments 
hare  reexamined  caremlly  mounted  sections  of  the  sponge, 
■ud  am  perfectly  satisfied  as  to  the  correctness  of  referring 
these  spicnla  to  the  position  already  indicated,  which  again 
constituteB  Tslnable  evidence  in  support  of  its  being  a  species 
perfectly  distinct  &om  Dr.  Bowerbank's.  It  is  also  most 
satisfactory  to  remark  that  Prof.  Wyville  Thomson  has  de- 
tected these  same  types  of  spicnla  in  his  specimens  and  figured 
them  in  his  unpublished  platfis,  which  have  again  been  repro- 
duced in  Dr.  C«car  Schmidt's '  Spongienfauna  des  atlantischen 
Gebietes,'  where  they  may  be  readily  rect^nized  at  pi.  vi. 
%.  12.  The  anchoring  filaments  in  Prof.  Thomson's  speci- 
mens exceed  mine  in  length  and  abundance. 

The  nomenclature  of  this  sponge,  which  has  proved  itself 
a  very  "  apple  of  discord  "  among  sponeologists  of  the  day, 
will  now  admit  of  definite  eolation.  Allowing,  with  Ostar 
Schmidt,  that  the  character  of  the  dependent  anchoring  fila- 
ments, in  which  it  difieis  from  all  TeiA^a  hitherto  described,  oon- 
Btitates  a  modification  and  adaptation  to  its  natural  habitat, 
scarcely  justifying  its  being  promoted  to  the  rank  of  a  distinct 
genus,  uie  generic  title  of  Tethya .  is  still  retained,  with  the 
specific  one  of  agarwifiyrmis  already  bestowed  upon  it  by  Pro- 
fessor Wyville  Thomson  and  myself,  the  following  being 
ofieied  as  a  brief  summary  of  its  technical  characters  alnady 
more  comprehensively  treated  of  in  the  two  journals  here 
quoted. 

TetAi/a  agaricifbrmis,  Kent. 
AmtBia  agaricifonnU,  Kent,  Monthly  Microscopical  Joomal,  December 

1870,  p.  293,  ^  Ixvi.  (exceptjug  figs.  10-13, 14, 16,  &  19) ;  Ann.  ft  Mag. 

Nst  Uiat.  Jbh.  1871,  vol.  rii.  aer.  d.  p.  S7. 
TitBioMii  offarici/onrnt,  WTrille  Thomaou,  MS.  Porcapine  Exp.  1670. 
Sutabt  agtaidfarmit,  Oscar  Bclimidt,  Spoogieufsiuia  dw  fttlantischeD 

OeUetM,  p.  06,  pL  vi  fig.  13, 1870. 
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WmiaeOonumia  TFoWeAhVP),  Percenl  Wright,  Qwoteriy  Joonil  U 

MicKMCopical  Science,  p.  8,  pL  a.  1870*. 
Not  Ttti^  murirala,  BowerlMDk,  Proc  ZooL  Soc.  p.  117, 1872. 

Sponge  eabcotiical,  agaricifonn,  having  an  expanded  npper 

KrtioQ  or  hood,  at  or  around  the  aommit  of  which  are 
lated  the  exhalent  apertarea  or  oscola,  and  a  lower  or 
basal  portion  bearing  nnmerooH  fasciculi  of  attenoate  ace- 
rate  and  anchorate  epicula,  the  two  regicMia  being  distinctlv 
marked  off  from  one  another  by  the  oyerUpping  itf  the  hooa. 
Spicula  of  the  akeleton  large,  fosiformi-acerate,  expando- 
temate,  recorrato-temate,  and  biforcate  expeDdo-t^nate ; 
spicula  of  the  earcode  abundant,  minute  att«nnato-ste]late, 
with  occaaional  larger  triradiate  and  qoadriradiate  ^pea. 
Hib.  Atlantic,  dredged  at  a  depth  <^  500  fathoms  and  upwards. 


XXXII. — Description  o^H(»peromi8  regalia,  tcith  nolica  of 
Jour  other  new  Species  of  Cfretaceoua  Birdt.    By  Professor 

O.C.  MAKSHt- 

The  few  remains  of  birds  hitherto  described  from  the  Creta- 
ceoQS  deposits  of  this  country,  although  of  much  interest,  aO 
pertained  to  comparatirely  small  species,  and  belonged,  appa- 
rently, to  families  still  existing  {.  It  is  fortunate,  therefore, 
that  the  existence  of  a  fossil  bird  so  large  and  remarkable  as 
the  one  that  forms  the  subject  of  the  present  description  should 
first  be  made  known  by  tne  discovery  of  such  important  parts 
of  a  skeleton  as  to  afford  ample  material  for  the  determinatioii 
of  its  affinities.  This  interesting  discovery  has  already  been 
announced  in  this  Journal,  and  tne  name  Heaperwnta  regalia 
proposed  by  the  writer  for  the  species  thus  represented§.  The 
present  paper  is  preliminary  to  a  iiill  description,  with  illustra- 
tions, now  in  course  of  preparation.  The  other  species  briefly 
described  in  this  article  are  likewise  of  interest,  as  they  a<£i 
some  new  forma  to  the  limited  avian  fauna  heretofore  found  in 
the  Cretaceous  beds  of  the  Atlantic  coast. 

Heeperomis  regalis,  gen.  et  sp.  nov. 
The  remains  of  this  species  at  present  known  consist  of  por- 
tions of  one  skeleton,  including  the  nearly  entire  posterior 
limbs,  from  the  femur  to  the  terminal  phalanges,  parts  of  the 

*  Foedblr  the  embryonic  coDdition  of  TeOtya  ftgarmfortmt. 

t  From  the  'American  Jotmal  of  Science  and  Arts,  n.  b.  toL  iii.  Ha;, 
1872. 

t  Ibid.  ToL  ilix.  p.  206,  March  1870. 

\  Ibid.  n.  H.  voL  hi.  p.  C6,  Januaiy  1872 ;  Ann.  &  Mag.  Nat  Bist  Apiil 
1873,  p.  826. 
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pelvis,  aereral  eemcal  and  caudal  Tertebne,  and  niimeroas 
Tibs,  all  in  excellent  preservation.  Fragments  of  four  other 
individuals  were  also  found  bj  the  vriter,  which  agree  essen- 
tially with  the  corresponding  parts  of  the  more  perfect  skeleton. 
An  examination  of  these  various  remains  soon  makes  it 
evident  that  they  represent  a  gigantic  swimming  bird,  having 
its  nearest  living  allies  probably  in  the  Colt/mbideB,  but  difier- 
icg  widely  in  many  respects  Irom  that  group,  and  &om  all 
ouer  known  birds,  recent  and  extinct. 

The  femur  is  uniuually  short  and  stout,  much  flattened 
antero-posteriorly,  and  the  shaft  curved  forward.  It  some- 
what resembles  in  form  the  femur  of  Colymbua  torquaiiu, 
Briinn.,  but  the  great  trochanter  is  proportionally  much  less 
developed  in  a  fore-and-aft  direction,  and  the  shaft  is  much 
more  nattened.  The  tibia,  or  tibia-taraus,  is  straight  and 
elongated.  Its  proximal  end  has  a  moderately  developed 
cnemial  process,  with  an  obtuse  apex.  The  epicnemial  ridge 
is  prominent,  and  continued  distally  about  one  half  the  lengUL 
of  the  shaft.  The  distal  end  of  me  tibia  has  on  its  anterior 
face  no  ossified  supratendinal  bridge,  differing  in  this  respect 
from  all  known  aquatic  birds.  The  fibula  is  well  developed, 
and  resembles  that  of  the  Divers. 

The  tarso-metatarsal  bone  is  much  compressed  transversely, 
and  resembles  in  its  main  features  that  of  Colymbus.  On  its 
anterior  face  there  is  a  deep  groove  between  the  third  and 
fourth  metatarsal  elements,  bounded  on  its  outer  margin  by  a 
prominent  rounded  ridge,  which  expands  distally  into  the  rtea 
articular  end  of  the  Ibnith  metataiaal.  This  extremity  projects 
far  beyond  the  other  two,  and  is  double  the  size  of  either,  thna 
showing  a  marked  difference  from  any  known  recent  or  fossil 
biid&  There  is  a  shallow  groove,^  also,  between  the  second 
and  third  metatarsals,  which,  taken  in  connexion  with  the 
deeper  qne,  made  the  specimen  appear,  while  still  in  the  rock, 
as  u  its  main  elements  were  separate.  The  second  metatarsal 
it  much  shorter  than  the  third  or  fourth :  and  its  trochlear  end 
resembles  in  shape  and  size  that  of  the  former.  The  ex- 
istence of  a  hallux  is  indicated  by  an  elongated  oval  in- 
dentatioD  on  the  inner  margin  above  the  articular  face  of  the 
second  metatarsal.  The  fiee  extremities  of  the  metatarsals 
have  the  same  oblique  arrangement  as  in  the  Golymbxdce,  to 
facilitate  the  forward  stroke  of  the  foot  through  the  water. 
There  are  do  canals,  or  even  grooves,  for  tendons  on  the 
posterior  face  of  the  proximal  end,  as  in  the  Divera  and  most 
other  birds ;  but  below  this  there  is  a  broad  shallow  depression 
extendii^  rather  more  than  halfway  to  the  distal  extremitr. 

The  phalaiiges  of  the  large  external  toe  are  very  pecoliar, 
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although  sn  approach  to  the  same  stractore  ia  seea  in  tbe 
gennB  Podxc^.  On  tiie  outer  inferior  maivin  tlu^  are  all 
deeply  excavated.  The  first,  second,  and  third  have,  at  thcii 
diBtal  ends,  a  single  obliqae  articolar  face  on  the  inner  half 
of  the  extremity ;  and  the  outer  portion  is  prodoced  into  an 
elongated  obtuse  process,  which  fits  into  a  corresponding 
cavity  in  the  adjoming  pnalanx.  This  pecttliar  aiticnlatioii 
prevents  fiexion  except  in  one  direction,  and  greatly  increases 
the  strength  of  the  joints.  The  terminal  phalanx  of  this  toe 
was  much  compressed.  The  third  or  middle  toe  was  greatly 
inferior  to  the  fourth  in  size,  and  had  slender  < 


phalanges,  which  coTxespond  essentially  in  theb  ■ 

with  those  of  modem  Divers.     The  phalcagw  of  the  first  and 

second  toes  of  the  present  specimen  are  wanting. 

Portions  of  the  pelvis^  looitd  with  the  posterior  limbs  in 
three  of  the  specimena,  indicate  that  the  ilia  were  separated 
&om  each  other,  and  not  very  firmly  ossified  to  the  sacral 
vertebne.  The  acetabulum  was  cov^«d  with  a  thick  cushion 
of  cartilage,  as  in  Apteryx:  and  at  its  upper  margin  the 
anterior  and  posterior  extensions  of  the  ilia,  if  both  existed, 
were  discomiected,  or  nnoseified  at  their  onion. 

The  cervical  and  caudal  vertebrte  preserved  present  qo  fea- 
tures deserving  of  special  mention  in  this  prebminary  notice. 
Tbe  latter  are  uumeroas,  but  i^parently  not  much  in  excess 
of  those  in  some  modem  birds,  ITnrortanately.  no  portions 
of  tbe  skull  were  recovered.  The  femnr  and  tibia  have  very 
thick  compact  walls,  bat  appear  to  have  been  more  or  less 
pneumatic.  The  tarso-metatarsals  and  the  phalanges  were 
nearly  or  quite  solid. 

Lengtit  (tf  right  femur SS 

Tmrarerae  ^ameter  of  proxjinal  end 53 

Diameter  of  artionlar  head 18-6 

TransTKse  diameter  of  Aatt  at  middle 22 

Anteio-poBtenor  diameter    19-3 

Tnuuverse  diameter  of  distal  otd    SS-5 

Length  of  right  tibia    31S 

Transvan  diameter  of  proximal  articulation 36 

Length  of  cnemial  process   23 

TraoBverse  diameter  of  shaft  at  middle  29 

TranBverse  diameter  of  distal  end    32 

Antero-poHterioT  extent  of  outer  oondyle    32 

Antero-poeterior  extent  of  inner  condyle    23 

Length  of  right  tarso-metatarsal 137 

Length  to  distal  und  of  third  metatarsal 130 

Length  to  distal  end  of  second  metatarsal  116 

TransTerse  diameter  of  proximal  articulation 36 


D,g,t,.?<l  I,,  Google 


jmtt  tffA«r  n«to  Speeiea  of  CrHaceoua  Birds.         215 

milKiw. 

I>ea>t  traDsverae  diameter  of  shaft 16 

Tnaanme  dumetM-  of  distal  end  of  fourth  metatarsal . .  IS 

Tnuismve  diameter  of  third  metatarsal 6-5 

Tmunne  diameter  of  Mcond  metatarsal 8 

Jjmgtii  of  proximal  phalanx  of  fourth  toe 45 

length  of  second  phalanx   S8-S 

Length  of  third  phalanx 40 

liongth  of  proximal  phalanx  of  third  toe    41 

The  varioas  remains  of  the  present  apeciee  already  dia- 
corered  belonged  to  five  individuals,  vhich  differed  bat  Uttle 
in  size  or  in  anv  important  particnlar.  Taking  the  great 
Nwthem  Diver  (Colymbua  torquatua,  Biilnn.)  as  a  standi  of 
comparison  for  the  portions  mat  are  wanting,  the  skeleton  of 
BoferomiB  regcdia  would  measure  about  5  feet  9  inches 
from  the  apex  of  tiie  bill  to  the  extremitie*  of  the  toes. 

The  affinities  of  ffeapermmia  have  already  been  mentioned. 
The  charsctera  given  in  &s  above  description  show  plainly 
that,  althongh  a  comprehenaive  type,  it  belonge  to  the  Palmi- 
pedes ;  and  while  most  nearly  allied  to  the  Colymbidte,  it  etiU 
di^s  BO  widely  from  that  gronp  in  the  atructure  of  the  pelvis 
snd  posterior  limbs  as  to  demand  a  place  in  at  least  a  aeparate 
&milv,  which  may  be  called  Hesperomida. 

All  the  remaina  of  the  species  now  known  were  found  by 
the  writer,  last  somtaer,  in  the  grey  shale  of  the  upper  Ore- 
ticeouB,  near  the  Smoky-Hill  Hiver,  in  Western  Kauaaa. 

GraetJamu  vdox,  gen.  et  ep.  nor. 
Among  the  vertebrate  remains  in  the  Yale  Museum,  from 
Ae  Cretaceous  greensand  of  New  Jersey,  are  fragments  of  the 
Adetons  of  two  aquatic  birds,  which  apparency  belong  to 
the  same  genua,  although  to  quite  distinct  species.  Bou  of 
these  differ  easentiaUy  from  all  recent  biros,  but  are  evi- 
dently most  nearly  allied  to  the  Cormorants.  The  largest 
of  these  birds,  to  woich  the  above  specific  name  may  be  given, 
is  mainly  represented,  at  present,  by  the  proximal  half  of  a 
left  humous,  in  perfect  preservation,  ana  hence  a  very  cha- 
ncteristic  specimen.  In  its  general  features  this  humerus 
resembles  that  of  the  Common  Cormorant  ( Ch-aculua  carbo, 
linn.),  slthongh  indicating  a  somewhat  smaller  species. 
The  articular  head  is  much  more  compressed  transversely,  ita 
apex  is  more  prominent,  and  its  anconal  margin  is  strongly 
deflected.  The  median  ridee  on  the  anconal  side,  below  the 
bead,  is  rounded  instead  of  angular,  and  the  ulnar  crest  is 
touch  less  produced  distally. 
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Greateet  diameter  of  proxiinal  end  at  homenu 2375 

Vertical  diameter  of  articular  tiead  13 

Transverse  diameter   6 

Proximal  exteneios  of  head  beyond  nlnar  crest    44 

Least  diameter  of  shaft  belov  proximal  eztremitrr   ....     S 

The  specimens  on  which  this  species  ia  based  ware  found  by 
John  G.  MeiiB,  Esq.,  at  Homerstown,  New  Jersey,  in  die 
greensand  of  the  npper  Cretaceous,  and  hy  him  pteeented  to 
the  moaeom  of  Yale  College. 

Oraculamu  pumilut,  sp.  nor. 
The  present  species,  which  ia  hardly  more  than  one  tiiiid 
the  size  of  the  preceding,  is  likewise  represented  by  the 
proximal  end  of  a  hnmerus,  as  welt  as  by  some  other  cha- 
racteristic remains.  The  articular  head  in  this  specimen  ia 
equally  compressed,  and  shows  the  some  prominent  apez,  bnt 
is  wiuiont  the  anconal  deflection  which  distingnisheB  the 
larger  species.  The  lower  half  of  the  head  is  narrower  trans* 
Tersely,  and  separated  from  the  internal  trochanter  by  a  wider 
notch.  The  median  ridge,  moreover,  on  the  anconal  face  is 
much  more  acttte. 

THllllTWH 

Greatest  diameter  of  proximal  end  of  humems 13-25 

Vertical  diameter  of  artioular  head    8 

TransveiBo  diametor    ,     4 

Least  diameter  of  shaft  below  proximal  end 3*1 

GreattiBt  diameter  of  metacarpal  at  distal  end 6-S 

Least  diameter    3-75 

The  known  remains  of  this  species  are  &om  the  same  locality 
and  geological  horizon  as  the  preceding,  and  were  also  dis- 
covered by  John  G-.  Meirs,  Esq. 

Oraculavus  awxps,  sp.  nOT. 
The  only  fossil  bird-remain  secured  during  the  exfdoradons 
of  the  YaJe-College  party  of  1870  in  the  Cetaceous  beds  of 
Kansas,  althoogfa  special  search  for  them  was  made,  was  die 
distal  extremity  of  a  left  metacarpal,  which  is  so  well  preserved 
and  BO  characteristic  a  part  of  tne  skeleton,  that  it  indicates 
with  considerable  certainty  the  affinities  of  the  bird  to  which 
it  belonged,  A  careful  comparison  of  this  specimen  with  the 
corresponding  bone  in  recent  birds  has  made  it  apparuit  that 
the  species  was  a  near  ally  of  the  Cormorants ;  and  it  may 
therefore  be  referred  provisionally  to  the  genus  Oracviamu, 
nntil  further  discoveries  determine  its  position  more  accurately. 
The  spedmen  implies  a  species  about  the  sise  of  the  Viol^- 
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green  Cormonuit  {Oraatlavus  violaoeuSf  Giay),  of  tlie  Pacific 
coast,  ind  one  Bomewbat  larger  tlian  Oracutavus  velox,  de- 
scribed above.  From  the  metacaipal  of  the  former  it  differs 
esseatiatl^  in  baviiiK  the  articular  face  for  the  external  digit 
bioader  and  nearly  mt,  the  face  for  the  small  inaer  digit  cor- 
siderablj  smaller  and  oval  in  outline,  and  the  intervening 
tobetcle  mnch  more  prominent. 

milUnis. 

Oreotert  diameter  of  distal  end   6-76 

Least  diameter  of  distal  end    4'5 

Truuretse  diameter  of  enter  articular  Eaca     5 

Yertical  diameter  . , 2-25 

This  specimen  was  fomid  by  the  writer  in  the  grey  Upper 
Cietaceons  shale,  on  the  north  fork  of  the  Smoky-Hill 
Birw,  in  Western  Kansas. 

■  FedtJBotringa  vagatUf  sp.  nov. 

The  existence  of  a  new  Wading-bird  in  the  Cretaceous 
ereensand  of  New  Jersey  is  plainly  shown  by  an  interesting 
fossil  recently  presented  to  the  Yale  Museum.  The  specimen 
is  the  greater  portion  of  the  shaft  and  distal  end  of  a  left  tibia, 
Mmewnat  injured,  but  with  its  more  characteristic  portions 
still  preserved.  lit  indicates  a  bird  somewhat  smaller  than 
Palaotringa  Itttoralis,  described  by  the  writer  from  the  same 
locality*,  but  is  probably  a  closely  allied  form.  From  the 
tibia  of  that  species,  the  present  specimen  may  readily  be  di- 
Btingnished  by  the  proportionally  more  narrow  and  shallow 
tendinal  cana^  on  the  anterior  face  of  the  distal  end,  and  by 
the  more  depressed  supratendinal  bridge.  The  trochlear  snr- 
fice  also,  on  the  posterior  side,  contracts  more  rapidly,  and  at 
its  snpenor  margin  passes  directly,  and  not  abruptly,  mto  the 
shaft. 

millima. 

length  of  portion  preserved 62 

Approiiinate  width  of  condyles  in  front 8 

Width  of  bridge  at  centre 2-15 

Tiansrerse  diameter  of  bwer  ontiet 1*5 

Transrerse  diameter  of  shaft  where  broken  5 

Antero-poaterior  diameter 4 

This  unique  specimen  was  discovered  at  Homeratown,  New 
Jereey,  about  ten  feet  below  the  surface  of  the  marl,  and  was 
presented  to  the  Tale  Museum  by  John  G.  Meini,  Esq. 

Yik  Cdlege,  NawhaTen,  April  lOth,  1872. 

■  Silliman's  Jonmal,  vol  xlix.  p.  208,  Marcli  1870. 
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XXXIII. — On  the  Qenera  Manooria  and  Sci^ts. 
By  Dr.  J.  E.  Qkat,  F.B.S.  &c. 
Pb.  Andehson,  in  the  jiut  publiiilied  part  of  the  '  FroeeedingB 
of  the  Zoological  Bocietjr^  for  1872,  has  written  a  pupv 
to  prove  that  Teatudo  Phayrei,  the  ^pe  of  the  Reniu  Sa^ia, 
and  Teatudo  emya,  the  ^pe  of  toe  gentifl  Mancmia,  >ie 
only  Tarieties  or  sexes  of  the  Bame  Bpecies,  and  has  illnstiated 
it  with  eight  figures  of  the  sternum  of  diffbent  Bpecimens  (pp. 
134  to  137)- — fire  belonging  to  Scapia,  and  the  other  three  to 
Manouria.  There  is  a  slight  modification  in  the  fonn  of  the 
pectoral  plates  in  the  different  specinle&fi ;  but  I  do  not  think 
that,  either  in  the  plates  or  text,  he  prores  the  identity  of 
the  two  genera,  which  donbtle&a  are  alUed,  and  which,  in  the 
'  Sapplement  to  the  Catalogue  of  Shield  Reptilea,'  I  haye 
placed  together  in  the  same  group  of  land-tortoises.  And  I 
do  not  think  that  he  has  proved  hia  case,  as  it  woold  be  veiy 
unlike  all  that  was  previously  known  of  the  form  of  the  pec- 
toral shields  in  Tortoises. 

Because  the  three  specimens  of  ManourCa  which  Dr.  An- 
derson examined  have  the  sternum  concave,  and  his  fivo 
n)ecimens  of  Testudo  Phayrei  have  it  flat,  he  concluded  that 
the  former  were  the  male  and  the  latter  the  female  of  the  some 
speeies,  which  he  calls  Teatu^  emya ;  and  he  gives  a  number 
of  names. as  its  synonyms,  without  defining  which  of  them 
belong  to  the  male  and  which  to  the  female.  I  think  if  he 
had  done  so  he  would  have  avoided  that  mistake. 

1.  Teatudo  emya,  described  by  Muller  and  Schlegel  in  Yei- 
hand.  Nat.  Gesch.  Nederl.  Ind.  Kept.  1839,  xliv.  [^  30, 34, 
tab.  4,  the  type  of  the  species  of  Manoun'a,  has  a  flat  stemmsi 
and  is,  according  to  Dr.  Anderson's  theory,  a  female. 

2.  The  specimens  in  the  British  Museum,  which  are  described 
and  figured  under  the  name  of  MaTumriaJiiaca  (Shield  Sept. 
p.  16.  pi.  3),  being  the  types  of  that  species,  also  the  speciipen 
said  to  have  come  from  Australia  wim  the  animal  figured  m 
the  Proc.  Zool.  See.  1860,  p.  395,  t.  31.  have  a  flat  stemom,  ud 
are,  for  the  same  reason,  females  according  to  Br,  Andemu. 

3.  Leconte,  who  describes  the  species  under  the  name  of 
JWeoptM  luwatut  (Philad.  Proc.  1864,  p.  1871,  does  not  men- 
tion Uie  form  of  the  sternum,  which,  I  think,  he  most  likely 
would  have  done  if  it  had  been  concave. 

I  think  we  may  therefore  conclude  that  the  two  sexes  of 
Manourm  are  known,  that  the  specimens  described  by  Schlegel, 
myself,  and  Leconte  were  females,  and  that  those  examined 
and  figured  by  Dr.  Anderson  were  males,  accoidiBg  to  his 
theory,  and  therefore  both  sezea  of  this  genus  are  known. 
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TJnfortimately  I  do  not  know  of  any  BpecimenB  of  Tesludo 
Pha^ei  (the  type  of  Scapia)  Ijeing  m  Europe,  and  I  have 
nerer  had  the  opportunity  of  examining  any ;  bnt  as  it  appears 
that  sU  the  apecnnens  that  have  t>een  examined  liavc  a  dat  ster- 
num,  probably  this  species  has  the  atemnm  £at  in  both  aexes, 
w  is  tne  case  in  many  land-tortoises,  and  the  concavity  of  thfl 
itemmn  ia  males  of  Manouria  wonld  be  a  peculiarity  of  that 

gCDtU, 

Until  the  skall  on  which  Scapia  was  fonnded  waa  deter- 
mined to  be  the  sknll  of  Tesfudo  Phayrei,  it  waa  not  known 
that  the  animal  was  so  like  that  of  Manouria ;  but  since  that 
time  the  two  genera  have  been  arranged  in  a  special  section 
{see  Appendix  to  Catal.  Shield  EeptSes,  1872,  p.  7).  Thtf 
uimala  of  both  resemble  that  of  Tealudo  sulcata  of  A  Irica  in 
fomi  and  io  the  scales  on  the  legs  and  thighs ;  but  that  has 
only  a  single  caudal  pljite  and  a  shorter  bead. 


XXXIV. — C)n Trionyx  gaogeticns,  Cumer,Tnonyx  hnrum, 

B.S.  and  Dr.  Gray.  By  Dr.  Amdebson,  Calcutta. 
Da.  Geat's  characteristic  reply*  to  my  atrictuiest  on  his 
nnderstanding  of  the  two  species  of  Gangetic  mud-tortoisea 
teems  to  indicate  that  his  present  knowledge  of  these  apeciea, 
instead  of  being  an  advance  on  his  '  Synopsis  ReptiUnm,'  is  a 
relapse  into  confusion  and  nnreUability.  It  ia  not  surprising, 
therefore,  that  I^.  Gray  and  his  triena  conjointly  were  nnabk 
to  follow  the  drift  of  my  remarks.  Bat,  although  I  may  not 
cany  conviction  to  Dr.  Qray's  mind,  I  hope  to  be  able,  in  the 
the  following  obaervationB,  to  prove  satisfactorily  to  nnpre- 
jndiced  minus  that  the  sknll  figured  by  Guvier  nnder  the 
name  of  Trionyx  gatweticus,  and  referred  by  Dr.  Gray  to  the 
TWottjRE  kurumi  of  Buchanan  Hamilton,  described  at  p.  47 
in  the  *  Syncnwia  Beptilinm,'  redescribed  m  the  '  Catalogue  of 
Shield  Beptiles,'  p.  66,  nnder  the  name  of  Trionyx  gangeticuaj 
Cuvier,  and  again  brought  forward  under  the  aame  name  at 

'  Aiin.&;Uag.Nat.HiaLaet.4,na.  64,P-473.    t  TiiU  no.  53,  p.  88S. 
I  Di.  QiaT,  in  hii '  SjsopaiB  Keptiliuin,  under  the  mime  of  T.  AunMn, 


9  tne  brillisnt  dJBcoTery  that  "  Cuvier's  gpedmen  appesra  to 

^n  ■  pecnliuitj,  in  the  web  between  the  Becond  and  third  fing^te  c^ 
Mch  foot  briiix  Reread  with  a  hole;"  uid  he  further  observes  that  these 
wwarifble  loliitioiii  of  contiiimty  "  are  not  noticed  in  anv  of  Dr.  'Hamil- 
ton's 01  General  Hardwicke's  figures  from  living  anhnals,  Theae  holes, 
*hich'  nidentlf  suf^^  to  Dr.  Giay's  mind  a,  vide  and  intereBting'  Seld 
fct  furlhca  leMBich,  ate  made  by  the  fishennen,  who  pass  a  coid  through 
&em  aod  tie  tlte-bet  togeOisi  to  ptevent -Uk  aoimaU  escaping  I 
17* 
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p.  97  in  the  Supplement  to  the  latter  work,  ia  not  die  AnB 
of  that  species. 

The  coufusion  that  eziats  in  Dr.  Grav's  Catalogues  raiding 
the  foregoing  species  {T.  kurum)  and  his  so-called  Triaiyx 
javanicta,  Scnwei^er,  MS., '  IlluBtrations  of  Indian  Zooloeyt' 
IT.Javanicus,  Geod.) '  Synopsis  Reptiliam,'  p.  46,  and ' Cat 
Shield  Bept'  p.  67,  and  Fiatamochdi/a  atdlata,  Q«off.^  '  Sappl 
Cat  Shield  Bept'  p.  104,  is  alone  explicable  on  the  justifiable 
supposition  that  !>.  Gray  is  more  anxious  to  catalogne  the 
specimens  under  his  charge  than  to  work  ont  their  natiml 
affinities  hy  a  careful  consideration  of  the  characters  of  tiie 
materials  at  his  disposal.  It  would  be  well  if  Dr.  Grar  wonld 
carefiillj  ponder  the  admirable  adrice  which  was  so  ably  ten- 
dered to  him  by  M.  Bruunei  de  Wattenwyl*,  and  remonber 
that  "  les  esp^ces  sont  des  entity  de  la  nature  dont  I'obsecra- 
tion  est  dn  domaine  de  la  philos(^hie." 

The  pernicious  practice  of  creating  new  genera  on  cfaaracteis 
derived^  exclusively  from  single  skulls  or  from  drawings  of 
skulls  witliout  any  knowledge  whatever  of  the  animals  that 
yielded  them,  has  resulted  in  this,  that  we  find  animals  dtr 
scribed  by  Dr.  Gray  in  his  Catalogues  with  their  skulls  and 
tails  located  in  widely  apart  genera.  The  confused  mane  of 
synonyms  which  this  practice  has  elaborated  can  be  better 
ima^ned  than  describea. 

The  fitcts  connected  with  the  two  Gangeric  mud-tortoiaes 
are  these : — Dr.  Gray's  figure  in  the  '  Illustrations  of  Indian 
Zoology,'  bearing  the  name  Trionyx  Javantctu,  Schwei^er, 
MS.,  represents  the  most  prevalent  species.  Its  skull  is  ^n- 
tical  with  the  shnll  figured  by  Dr.  Gray  at  pi.  xlii.  fig.  1  of 
bis  '  Catalogne  of  Shidd  Keptues.'  and  wbiph  is  there  correctly 
named  Trioni/x  gangeticua.  This  skull,  however,  is  referred 
by  Dr.  Ghray  to  the  other  species  of  Gantfetic  mud-tortoises, 
which  was  originally  described  by  him  in  bis  '  Synopsis  Bep- 
tilium.'  p.  47,  under  the  name  Trionyx  hurwnf  but  which  m 
his  '  Suppl.  to  the  Cat.  of  Shield  Bept.'  p.  97,  is  repToduced 
as  T.  gangetieus,  Cuvier.  This  species  {T.  hurum),  nowever, 
does  not  yield  a  skull  like  the  skull  figured  by  Cuvier  as  T. 
gangeticue ;  but  if  Dr.  Gray  will  turn  to  pL  xbi.  fig.  2  of  his 
•  Cat.  of  Shield  Bept'  he  will  find  a  skull  figured,  but  wi&ont 
a  name,  which  is  very  closely  allied  to  the  skull  of  T.hvrmtt. 
The  differences  that  exist  between  the  skulls  there  figured  in- 
dicate those  that  exist  between  Trionyx  gangetiau  anaTrumyx 
Attrum.  But,  although  it  is  impossible  to  separate  generically 
the  ekuUe  figured  on  that  plate.  Dr.  Gray  makes  the  unguarded 
statement  that  the  two  mud-tortoises  of  the  Ganges,  in  question, 
•  Rot.  et  Uag.  d«  Zoologie,  Man  167<X . 
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belong  to  two  gen^a.  It  sliotild  be  borne  in  mind,  however. 
&at  JjT.  Graj  has  no  practical  gcqnaintance  with  the  skull 
of  his  T.iavanicua,  Graff.,  which  is  the  last  name  but  one 
which  he  has  adopted  for  the  Teatudo  gotagkol  of  Buchanan 
Hamilton,  and  which  he  named  in  the  'Illuatmtions  of  Indiau 
Zoology'  Trionyx  jaoanicutj  Schweigger,  althoi^h  he  now 
Hatee  uiat  Schweigger  "  never  uses  such  a  name."  In  the 
'Synopsis  Beptihum,'  p.  48,  and  in  the  '  Catalogue  of  Shield 
Iteptiles,'  p.  67,  the  same  species  appears  under  the  name  T. 
jaeoMou,  G«off. ;  hut  Dr.  Gray's  \nowledge  of  the  species 
lad  ap^rently  nudergone  a  change  in  the  interval  between 
the  paolication  of  the  Catalogne  and  its  Supplement,  because 
in  the  latter  (p.  104)  the  ^cies  is  brought  on  the  stage  as 
PoUanochelya  ateUata,  Geoff. 

Dr.  Grray  remarks  of  the  skull  of  Emyda  punctata  (Suppl. 
Cat.  Sh.  Sept.  p.  117)  that  it  is  very  like  thatof  Potamochelya. 
I  have  before  me  a  skull  which  I  removed  with  my  own  hands 
from  an  adult  specimen  of  the  common  yellow-spotted  Entydd 
of  the  Granges.  This  skuil,  although  it  is  larger  than  Dr.  Gray's 
figure  of  Potamochelya  atellaia,  Geoff.,  I  am  prepared  to  prove 
is  generically  identical  with  the  skull  which  that  figure  repre- 
sents ;  in  otner  words,  Dr.  Qray's  iigure  of  the  skull  of  Fola- 
Koduh/B  atelhia,  Geoff.,  is  the  skull  of  an  Etnyda  closely 
allied  to  Emyda punctata. 

It  is  to  be  desired  that  Dr.  Gray  should  state  whence  he 
obtained  the  figure  of  the  skull  of  his  so-called  Potamochely$ 
^eUatay  Geoff.,  because  in  writing  of  the  species  he  diatinctly 
itates,  "  I  have  not  been  able  to  examine  any  skulls  of  it." 
Has  Dr.  Gray  copied  the  skull  from  Prof.  W agler'a  figure 
without  any.  acknowledgment,  and  without  any  grounds  that 
justified  him  in  referring  the  skull  of  an  Emyda  to  the  body  of 
a  true  Trionyx,  the  skull  of  which  had  been  already  figured 
and  deecribea  by  Cuvier  as  Tnonyx  gangeticaa  ? 

The  foregoing  insight  into  the  character  of  the  '  Supplement 
to  the  Catali^ue  of  Shield  Beptiles  in  the  Collection  of  the 
British  Kuseum'  ts  anfortunatety  not  an  isolated  instance  of 
the  many  inaccuracies  which  diBtinguish  it.  Only  a  very 
short  time  ago  I  pointed  out  that  Dr.  Gray's  genera  Manourta 
and  Scania  refer  to  one  animal,  the  shell  constituting  the  former 
and  the  skull  the  latter  genus,  the  two  genera  being  the 
equivalent  of  the  genus  TMtudo*\    The  correctness  of  what 

•  A  piper  of  mine  ap^red  in  this  Jounia],  vol.  viji.  p.  324  (1871), 
imdei  the  misnomer,  "  OaTettudo  Phai/rei,  Theob.  and  Dr.  Gray,"  whereas 
it  Aoald  have  'l)eeti"On  Trionyx  nayrei"  im.  The  whole  inl«mBl 
nidence  <^  the  paper  proved  the  absurditj  of  the  title,  which  I  believe 
■H  drawn  out  1^  the  editora  of  the  'AnnaU.'    [Whatever  Dr.  Anderson 
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I  thea  stated  haa  been  allowed  by  Dr.  Gray,  as  lie  has  ntoned 
the  skull  of  Scapia  F<dconeri  to  this  masenia  on  the  Htreogtii 
of  my  representation. 

Before  concluding,  I  may  o^erre  that  I  have  never  asked 
Dr.  Gray,  on  any  occaaion,  for  his  opinion  of  Dc.  Fleming,  and 
that  I  never  had  the  privilege,  while  a  student,  to  be  a  regular 
member  of  Dr.  Flemmg's  claaa  j  and  under  these  ciicamstaD^eB 
I  object  to  Dr.  Gray's  Chelonian  method  being  applied  to  me. 


PROCEEDINGS  OF  LEARNED  BOCTETIES. 
ROTAL  SOCIETT. 
May  30, 1872.- 

"On  the  Structure  and  Derelopmnit  of  the  Sknll  of  the  Silmon 
(Salmo  ular,  L.)"'     67  William  KiTcncN  Pakkbr,  F.R.S. 

A  few  yeui  iko  Mr.  Waterhouw  Hawkina  pat  into  mj  handi 
■ome  nenlj  hatched  lalmon  and  alio  three  of  the  fint  Bommer. 
Seeiiig  their  fitneaa  for  embrjolf^cal  reeearch  and  the  intereat  attach- 
ing to  the  formation  of  an  oaaeona  fiih,  I  applied  to  my  frieodi 
Meurs.  Frank  Buckland  and  Henry  Lee,  and  these  gentlemen  moit 
liberally  supplied  me  with  a  large  number  of  unhatchedemhryosaod 
of  the  "  fr; '   of  this  large  fish. 

My  last  subject,  the  frog,  being  fairly  oat  of  hand,  I  set  myself 
last  Bummer  to  this  newer  and  more  eai^  task, — more  easy  bj  &r; 
for  the  tranilucency  of  the  young  salmon  contrasts  most  fiivonnblj 
with  the  obscurity  of  the  embryo  frog. 

I  fonnd  that  the  two  types  at  the  time  of  hatching  did  not  start 
ftirlj,  bnt  that  the  salmon  bad  hastened  to  finish  its  Jourtk  atagt 
before  emerging  from  the  egg ;  this,  however,  is  partly  in  oonse- 
qoence  of  the  difference  of  ue  envelope  in  which  the  embrjoa  are 
contained  ;  for  in  the  salmon  this  is  a  leathery  "chorion,"  and  in 
the  frog  a  mere  gelatinaUB  bleb. 

Moreover  it  loon  became  apparent  that  these  two  "  Ichtfajopn- 
dans"  are  in  no  wise  near  akin  to  eachotber.  In  the  veiy  first  stage, 
where  there  is  an  essential  agreement,  in  one  important  particuiir 
they  greatly  disagree ;  for  the  embryo  of  the  salmon  has  two  arches 
in  front  of  its  mouth,  while  the  tadpole  has  bnt  one ;  there  is  also  an 
additional  gill-srch  in  the  osseous  fish. 

In  the  earliest  stage  of  the  salmon  worked  out  by  me  I  fonnd  a 

may  believe,  and  however  absurd  the  Title,  we  can  assnie  him  it  standi 
in  hia  own  hBod-wiitJDg— at  the  head  of  the  MS.    The  only  tdteiatioiif 
fortunately,  which  I  ventured  to  make  was  the  substitution  of  a  P  for  p 
in  i*<^.— W.F.] 
*  Being  an  abstract  of  the  Bakerian  Lectiue, 
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mMk  more  diitiiiet  eonditioo  of  the  partt  than  in  frogi  at  the  same 
fiigt ;  the  diffnenUatioa  of  the  latter  U  obicate  aa  compared  with 
tbt  Gih,  and  this  not  merely  beouue  of  the  qnantitf  of  pigmentMm 
•yriM  in  ita  tianiea. 

Thaw  in  sdditicHi  to  other  caoaea  of  obacniatioD,  the  month  of  the 
tadpole  i«  ttranf^el;  modified  in  hannonj  with  ita  "auctorial"  olu- 
ncter  and  affinitiea  (thawing  a  remarkable  affinity  to  the  mouth  of  a 
iunprej),  id  that  a  whole  ejatem  of  cartilages  has  to  be  eliiniuated 
from  the  hpa  before  the  month  (proper)  can  be  understood.  The 
labial  ijatem  ia  alichtly  and  alowljr  dereloped  in  the  salmon,  and  ita 
movtli  H  thna  mam  more  in  harmony  with  that  of  the  embryo  reptile 
«r  Iwd  tban  with  that  of  the  tadpole. 

AAcr  the  aimple  atage  ia  paased,  the  development  of  the  &cial 
aidirs  is  very  different  in  the  two  tTpea---aa  different,  indeed,  aa  in 
My  two  poanble  examples  that  could  be  giren  in  the  whole  rertebrate 
group. 

Tbe  facial  arches  behind  the  mouth  now  andergo  segmentation — 
fint  tbe  hy«di  and  then  tbe  mandibular.  The  hyoid  is  cloven  from 
t<^  to  bottom  and  alto  baa  a  single  distal  piece  separated  off. 

At  ttua  sti^  we  get  an  explanation  of  what  is  seen  in  certain  rays, 
idierethe  hyud  enspenaorinm  is  permanently  double ;  and  also  aacer- 
ttio  that  ibu  aeooud  poatoral  arch,  which  retuns  the  anterior  piece 
isrdation  to  die  sknD  aa  the  great  "hyomandibular"  pier,  does  not 
need  tbe  taw  at  the  tranacendentaliat  to  put  it  into  proper  relation  to 
its  nmonndinga.  Nature's  invisible  weifye  has  done  what  was  needed, 
lad  tbe  snpposed  double  rib  turns  out  to  be  half  a  visceral  arch> 
On  the  whole,  this  second  stage  is  extremely  "  Plagioatomoua,"  for 
tbe  detmls  of  which  I  most  refer  to  the  main  paper. 


Vhile  in  the  egg  the  head  of  the  embryo  is  flattened,  and  so 
twisted  that  one  ofthe  ma  (it  may  be  the  left  or  the  right)  looka 
Dpwaids  tomrda  the  "  cborion,"  the  other  having  a  vtMeral  direo- 


llte  lactal  bars,  at  first  having  all  a  simple  sigmoid  form,  rapidly 
ebai^  towarda  the  time  of  hatching ;  and  when  the  head  gets  free, 
the  cerebral  venclea  speedily  swell,  taking  on  tbe  form  so  familiar  to 
tbe  enbiyolt^t ;  and  the  head  now  gaina  the  "  meaocephalie 
flanre." 

After  this  an  approach  ia  made  to  tbe  Teleostean  ^rpe  of  stroc- 
tme ;  bnt  thin  ia  not  done  at  a  stride.  The  intermediate  condition 
itdiotonghly"Oanoid,"  and,  happily,  comes  in  to  explain  the  related 
Itraetnres  of  the  older  and  naeer  "Orders."  I  am  not  aware  that 
uy  stage  of  the  heart  or  of  the  intestines  shows  either  the  many 
nheiof  the  "aortic  bulb"  or  the  intestinal  spiral  valve;  thismnst 
be  seen  to ;  yet  if  these  never  show  themselves  in  the  "  fry"  of  the 
oMeoQs  fish,  their  absence  does  not  affect  tbe  general  skeletal  mor- 
phology. 

Tbe  salmon  amongst  fishes,  like  tbe  fowl  amongst  birds,  nevei 
sttsins  to  tbe  greatest  d^jree  of  spedal  clsss-modification ;  it  re- 
BMins  i^typwal,  with  a  dentigerons  mtxillsiy,  a  duotns  pnenmaticns, 
1  very  ehmdroateoue  state  of  the  skull,  and  a  very  hetcroeercal  tail. 
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Tct,  from  tn  icfath jotogical  p^nt  of  Tiew,  Uiii  &A  Si  u  hmaae 
height  above  the  Shftrki  and  Btjt,  and  ii  far  in  adnnee,  h  a  iA, 
of  the  whole  group  of  "  Oanmda." 

The  result!  of  the  ffra^atuauU  itudr  of  the  fiBh-famn  b7  the 
coologist,  and  of  tbrir  teeMler  stud;  by  tbe  palBontolc^at,  are  both 
in  hannouT^  with  morpholc^cal  facta.  Although  die  hght  ditaiiMd 
ii  but  as  the  fint  streak  of  dawn,  yet  it  is  a  plaaaant  light,  and  q<utt 
sufficient  to  show  each  kind  of  worker  where  and  how  to  renr*  Ui 
own  special  toil. 

I  cannot  close  this  brief  abstract  without  mnftrlung  that  mr  R- 
searches  in  these,  the  highest  types  of  aninuds,  seem  to  tne  to  be  ia 
perfect  accordance  with  the  resmts  obtained  by  long  study  of  tlu 
Tcry  lowest,  the  Rhixopods — namely,  that  they  both  yield  inereasi^ 
evidence  in  favour  of  the  doctrine  of  Evolntion. 

Researches  of  this  kind  show  what  the  life-processes  can  accon- 
plish  in  the  history  of  one  individual  animal,  and  alto  that  the  mor- 
phological steps  and  stages  are  not  arbitrary,  but  take  place  k  s 
manner  in  accordance  with  all  that  has  of  late  been  revealed  to  oi  of 
the  gradation  of  type*  in  the  ages  that  are  past 

Juno  20, 1ST2.— Sir  James  Paget,  Bart.,  D.CX.,  Ylco-Prewdent, 
in  tbe  Chair. 

"  Notice  of  further  Researches  among  the  Plants  of  the  Coal- 
measures."  By  Professor  W.  C.  Wiluambon,  F.R.S.  (ia  a  Letter 
.to  Dr.  Shabpey,  Sec.  B.S. 

F>Uowaeld,Ua73,lBT2. 

My  dear  Db.  Sharpky, — In  my  memoir  on  Cahusites,  published 
in  the  last  volume  of  the  'Fhilosophicsl  Transactions,'  I  gave  two 
figures  of  sections  of  a  plant  (piste  25.  fig.  16  and  plate  2t).  fig.  39) 
supposed  to  be  a  Calamite,  but  respecting  the  Calomitean  nature  of 
which  I  expressed  my  doubts  in  a  note  at  the  foot  of  page  488.  I 
have  now  got  numerous  examples  of  this  plant ;  and  it  proves,  as  I 
surmised,  to  belong  to  a  distinct  type.  It  nai  a  branching  stem,  ■«' 
jointed,  and  having  a  remarkable  pith.  Since  the  latter  organ,  whoi 
divided  transversely,  gives  a  star-shaped  section,  closely  resembling 
that  of  a  Calamite,  except  that  it  has  not  been  fistular,  I  propose 
to  give  to  the  plant  the  generic  name  of  AMtrvmyeloit.  I  have  further 
examined  a  series  of  curious  stems  which  I  described  briefly  at  tlie 
Edinburgh  Meeting  of  tbe  British  Association  under  the  name  of 
DietyoxyUm  radieam ;  this  plant  I  also  find  mnst  be  placed  in  a 
new  genui.  It  is  dtaiacteriied  by  possessing  an  exogenous,  woody, 
branching  stem,  composed  of  reticulated  vessels.  It  has  uo  mtb ; 
aod  its  &rk  conaista  of  cells  arranged  in  columns  perpendicnUr  to 
its  surface.  I  think  it  not  improbable  that  this  has  been  the  anb- 
terranean  axis  of  some  other  plant,  since  I  have  succeeded  in  tradng 
its  ultimate  subdivisions  into  rootlets.  I  propose  for  the  present  to 
recognize  it  by  tbe  generic  name  of  Awtyelon,  My  spedmens  of  this 
jdant  are  very  numerous,  some  of  them  having  been  kindly  sup- 
plied to  me  by  Messrs.  Buttcrworth  and  Whittaker,  of  OUham> 
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.11M)'iiu7P'o*«.  to.be  rhUomea  uidrooU  of  tbo  Aitenphyllite  de> 
Hiibed  in  my  lut  leUer  to  70U. 

Of  thii  last  gmiu  I  hmve  jiut  got  an  additional  number  of  ex* 
qairite  examfdci^  tAom»g  not  only  the  node*  hut  vertieUa  of  tkt 
JiMttr  ltme»  to  ekaraelenttie  of  the  plant.  Tlieie  apecimHii  place 
the  conecttwaa  of  mj  previooa  inference  bejond  all  poasibility  of 
dmlit,  mid  finally  lettie  the  point  that  AtteropAyllitet  ia  not  the 
biandi  and  foliage  of  ■  Calamite,  but  ao  altogether  diitinct  type  of 
lactation  baviog  an  int«nud  o^;aniiation  peculiarly  ita  own.  Thia 
orguiintion  is  identical  in  cvenr  eaaenlial  punt  with  that  of  my 
Ptikmamaa  Dawtoni  already  referred  to  in  my  prerions  letter,  and 
which  I  now  do  not  heaitate  to  dedgnate  Jiter^tAytiUet  Omctoiu. 
The  peculiar  triquetrooa  form  of  the  young  faBcnlar  axis  of  thia 
genni  ia  too  Tcmarkable  and  too  diitinct  from  that  of  all  other  Carbo- 
niferoua  types  to  be  mistaken  for  any  of  them,  and  e^tecial^  for 
that  of  Calamitea,  with  which  it  has  not  one  single  feature  m  real 

I  have  also  obtainedt  partly  through  the  asiistance  of  Messra. 
Batterworth  and  Whittaker,  but  espeoally  the  latter,  an  instructive 
Krin  of  speainens  of  the  genus  Zt/gopterit,  which  has  recently  been 
made  the  subject  of  an  important  memoir  by  M.  B.  Benaulf,  pub* 
bihed  in  tome  xii.  of  the  'Annalea  des  Sdences  Naturelles.'  Oar 
Lancashire  specjmens  are  of  the  type  which  he  describes  under  the 
name  of  2.  Laeattii,  The  French  savant  has  found  these  plants,  in 
one  iaatanoe,  connected  as  petioles  to  a  rfaiiome  which  he  believea 
to  be  that  of  b  fern.  Our  specimens  supply  some  information 
additional  to  that  published  by  M.  Renault :  they  appear  to  me  to 
iiutain  hia  ide*  that  tbey  are  petioles ;  and  I  have  traced  in  them  the 
Migin  of  the  two  vascular  bundles  which  he  refers  to  as  pores  existiDg 
in  tbe  baik.  I  find  much  reason  for  concluding  that  tbey  are,  as  he 
surmises,  the  vessels  going  to  the  secondaiy  racbia  of  the  pinnnles. 
Our  Lancashire  spedmena  are  covered  vrith  spane  but  very  distinct 
hiin  that,  unlike  the  ramentaceoua  form  common  amongst  ferns,  are 
perfectly  cyUndrical.  Whilst  I  am  thus  inclined  to  express  my 
convictiou  that  H.  Benault  ia  correct  in  hia  views  respecting  Zygo- 
pltrit,  I  find  it  increasingly  difficult  to  distinguish  fragments  of  fema 
tnm  those  of  Lycopods,  as  also  fragments  of  petiolea  from  thoae  of 
roots. 

Ur.  Nkld  and  Mr.  Whittaker,  of  Oldham,  have  just  supplied  me 
with  two  magnificent  stems  of  Calamitcs  of  la^  size.  The  pith 
ii  absent  fmm  both,  ncept  some  alight  traces  at  the  node  of  one 
of  the  specimens.  I  find  on  diaaecdng  these  matured  stems  that  the 
mnarkable  arrangements  of  the  vascular  structure  seen  in  plate  23. 
figure  2  of  mv  memoir  on  Calamites  almost  entirely  disappear  in  the 
Bwre  external  of  the  exogenous  growths.  The  conspicuous  vertical 
laiuDK  of  cellular  parenchyma  (my  primary  medullary  rays),  which 
Mparste  the  woody  wedges,  rapidly  diminish  in  siie  as  they  proceed 
fiom  within  outwards,  becommg  more  or  lesa  like  the  teeondary 
or  onUnsry  medullary  ravs  represented  in  my  fig.  5.  Many  of  them, 
boireTer,  retain  the  eridence  of  their  primary  medullary  origin  in 


D,g,t,.?<i  I,,  Google 


i2SB  ■  Soyat  Society.  - 

4b«r  mvonud  length,  lod  in'ooiuiituig  of  two,  or  erm  time,  nrtkil 
wries  of  celli  inite«d  of  one,  u  ia  naiut  with  the  Mconduy  im. 
The  Texeli  pumie  thnr  longltudhial  coune  aeroM  the  nodi  now- 
dflcted  in  war  direction,  M*e  where  the;  bend  aside  to  mllow  the  pan^e 
Dotwarda  of  ruonltr  biuidles  going  off  to  the  aerial  braocbet*,  ai 
'npraiented  in  my  figures  13  and  38.  Thos  in  the  ezterior  parU  ef 
-tiwH  laife  Meina  the  Ugneous  sone  exhitnti  little  or  no  indicatioD  of  the 
pnaence  of  a  node,  except  what  these  divergent  bundles  nfford.  I 
And  that  these  bnndles  slightly  increase  in  siie  as  they  proceed  from 
within  ontwards,  showing  that  they  sbsn  in  the  exogenous  addlliooi 
made  to  the  exteiior  of  the  ligneons  lone ;  in  one  of  my  stems  that 
-sone  has  a  circnmfcrence  of  sevea  inches,  and  in  the  other  of  six 
.and  three  quarters.  It  is  in  the  former  one  that  I  find  the  nodal 
^ondlea ;  but  I  have  not  seen  one  of  these  organs  whose  actnal  dia- 
meter exceeds  three  sixteenths  of  an  inch,  confirming  my  prerions 
jtntements  respecting  the  comparatiTely  small  sixe  of  the  aerial 
branches.  As  in  my  previously  described  examples,  theae  bases  of 
hranches  nhibit  no  leparstion  of  the  vesaels  into  a  drele  at  wedses 
like  those  of  the  parent  item.  The  persistent  growth  of  the  nsenlar 
bnndles  just  described  seems  to  indicate  more  permanent  relatimi 
-between  them  and  the  central  stem  than  I  once  thonght  profaaUe. 
There  appears  to  be  a  close  approximation  to  oniformitf  in  the 
number  of  the  woody  wedges  of  these  large  stems ;  one  of  mine 
contains  85,  and  the  other  S3  snch.  Mr.  Binney  cotmted  73  in  hit 
.large  specimen  (Joe.  eit.  pi.  2.  fig.  1).     In  the  thin,  young  woody 

Shnder  represented  in  my  fig.  19,  the  mean  diameter  of  which  was 
ghtly  over  an  inch,  the  number  was  also  about  80.  This  dose 
'resemblance  between  stems  so  different  in  age  and  siie  again  illni- 
tratea  another  of  my  previous  statements,  vis.  that  age  produces  no 
increase  in  the  number  of  the  woody  wedges,  but  that  each  one  of 
.the  latter  enlsjges  by  successive  additions  to  its  periphervl  portion 
of  new  laminR,  which  latter  partly  fill  up  the  increasing  area  of  the 
enlarging  circle,  and  partly  encroach  upon  the  primaiy  mednllaiy 
rays,  as  represented  in  my  figure  1 7,  in  addition  to  some  interstitial 
-growth. 

We  thus  learn  that  as  the  ligneous  n'linder  of  a  Calamite  in* 
jcraased  in  age  and  siie  it  gradually  exhibited  less  and  less  of  the 
Calamitean  peculiarities  seen  in  young  stems  ;  ite  external  porticos 
assomed  a  generalized,  unsulcated  form,  which  recurs  with  remarkable 
uniformity  in  several  otherwise  difTerent  plants  of  the  Coal-measurei. 

Amongst  the  Burntisland  foBsils  sent  to  me  by  Mr.  Orieve  I 
find  two  very  curious  stems,  probably  of  the  same  general  natnie 
.as  ^^o^fertt.  Both  have  a  dense  outer  cortical  layer,  with  vascnlsr 
bundles  in  the  interior.  In  the  simpler  of  these  plants  the  transvefM 
section  of  this  bundle  is  crescentic  ;  but  in  the  concave  border  of  the 
crescent  are  two  small  projecting  capes  dividing  it  into  three  minor  bayt 
(fig.  2).  In  the  other  the  vascular  axis  is  a  double  one,  lodged  in  i 
somewhat  elliptical  stem :  one  of  these  is  a  nmple  crescent,  Uie  con- 
'  *  ThiioonditdonU verjcorrecU;represen(edinpIst«3.fig.3of  Mr.fiiiw(i]''i 
jBMwnr  on  (WanilM  (P^teoot  Soc).      - 
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tintj  of  iriadi  ii  directed  inwards ;  the  other  hu  a  tbtj  elegant 
tfiMiBTM  eeetkm  (fig.  1 ).  It  ii  shuted  like  a  dumb-bell,  one  bead  of 
which  resta  within  Uie  concavit;  oi  the  cretcentic  bundle,  and  the 
other  tonu  in  the  opposite  direction ;  at  each  of  theM  two  extrfri 
nitiei  the  mu^  of  the  dumb-bell  is  excarated  into  a  tmall  bar.  ■* 
if  a  Tcrtieal  canal  had  exiated  at  each  point ;  bnt  theie  leem  to  Juve 
baea  neTely  columns  of  cellular  tiaaue  enoroaehing  upon  the  rounded 
ontliiM  of  the  rascular  stmcturei.  I  propose  proviuooalljr  to  reoog- 
niie  these  two  forms  under  the  generic  name  of  Arpexglon. 

®®@ 

%  1.  Jrfta/lon  dt^Ux.        S^.  2.  JrpexyUm  tbnpUtc.       Fig.  3.  Ednuylon. 

t)f.  3  rapraamta  a  item  or  patiola  in  wbutb  the  seotioii  of  the  monlar  bondla 
prMcnla  die  form  of  a  ehur  or  aest,  and  to  which  I  propow  ta  nmga 
(he  ume  Bdraxf^.  This  form  exhibits  numeroua  modifloatiotu  of  the 
mtten  repraaent«d  in  ths  outline,  down  U>  a  lingle  central  tucuIst  bundle. 
It  maj  prore  to  betoog  to  Dictyexj/loa  (Hdiamiitm, 


MISCEUANEOUS. 

On  t}i»  SpedjU  Nam*  of  the  Black  Redtlart. 
By  AuRED  Newtoit,  M.A.,  P.K.S. 
Db.  Orat's  note  "  On  the  name  Te&ya  and  its  Tarietiea  of  Spell* 
ing"  in  the  last  Number  of  the  'jumals'  (p.  160)  reminds  me 
of  s  still  greater  dlversi^  vhioh  has  long  existed  amcmg  ornitho- 
logists as  to  the  spelling  of  a  name  which  at  first  sight  looks  as  if  it 
might  bare  something  in  common  with  that  of  Tethya. 

In  1769  Scopoli  (Annas  I.  Hiatorico-naturalia,  p.  157)  charac- 
terized a  now  well-known  bird  as  "  Sylvia  tilhyt,"  with  a  reference 
to  "  Linn.  8.  K.  XI.  n.  23."  The  eleventh  edition  of  Linmens'a  great 
work  is  not  at  present  accesnble  to  me ;  but  it  was  notoriously  a  mere 
npiint  of  hia  tenth  edition  (175S),  of  which  a  copy  is  now  before 
nu.  Hero  (i.  p.  187)  we  have  the  23rd  spedea  of  the  genus  Mofa- 
*Ua  dedgoated  "  Tit^s,"  and  a  reference  to  "  ^Vi,  »vee.  227 ; "  but 
this,  as  Linnens  in  his  twelfth  edition  (i,  p.  385)  allowed,  was  the 
Uauka  of  his  M.piuxnietirut,  and  Scopoli  was  nnconaoiouely  the  first 
to  pm  a  binouut  title  to  the  species  we  now  know  as  the  Black 
fiedstsrt ;  in  so  d<»ng,  however,  he  misspelt  the  word,  introducing 
an  h  into  the  name,  and  in  consequence  opened  a  door  for  a  great 
amnber  (tf  future  errors,  while  piuzling  naturalists  to  account  for  it. 
Unueaa,  in  his  mode  of  spelling,  co[ded  Gesner,  who  in  1&65 
(Hi^  Aiiioi.iii.p..719)  h^  (itys;  but  the  latter  also  mentions  that 


„N..<ib,  Google 


2g8  MitotUoneotu, 

DionysLOi  writes  tUit ;  and  thii  Menu  to  be  the  correct  ibra  <tf  ftt 

■wori.    Tunung  to  liddell  and  Scott'i '  Leidoon,'  based  on  that  d 

Paaaow,  we  have : — 
"  rin'f,  lioi,  li,  like  wiri>,  a  amall  chirping  bird.  Phot." 
Kow  Photina  floaiished  somewhere  about  a-b.  850 ;  and  loc^iag 

to  his  diotionaiy,  printed  in  1822  Mm  the  Oale  US.,  and  edited  by 

Ponon  and  Bekker,  we  see  (ii.  p.  692) : — 

"rin't:  Ppv^i6ffi9i«y  gtniaittttturiyTifauMOfatioior  ntitau 

Stephanos  ako  shows  that  titU  is  the  correct  form.  In  his '  'Ow 
aaunis '  (ed.  Paris :  1848-18o4,  rii.  p.  2241)  we  hare  ■'  r>r»,  Oat,  k, 
ameida,"  fto.,  and  the  sentence  "  (jiliifin^taBat  tit  rai  cakmfiirtM 
TAttlat,"  iriuch  settles  the  matter.  Moreover  he  adds  "  n'rvi  in  tt. 
LL.  a^rtnr  pro  rlnt." 

PhotiOB  and  others  after  him  derive  the  word  nr/s  from  nrifcir, 
otherwise  written  rtirl(tiy,  to  chiip. 

Hence  we  may  conclude  that  titig  was  originally  a  general  name 
for  a  small  diirping  bird,  that  in  time  it  became  specially  applied  to 
some  bird  with  a  re&  tail,  that  as  snch  it  had  one  or  more  SgtuatiTe 
meanings  (in  the  sentence  above  quoted  we  might  perhaps  tniu- 
late  it  by  "Piretall"),  concembg  which  we  need  not  now  trouble 
ooiselres,  and  that  tityt  is  an  erroneous  form,  which  haa  been  still 
further  cormpted  into  tiAi/t,  Uihys,  fhytii,  and  I  knor  not  hov 
many  other  misspelliDgs. 

Lastly,  I  may  perhaps  venture  to  hint  that  the  root  of  titii  eristi 
in  the  prefix  "  Tit "  of  the  English  "  Titlark  "  and  "  Titmouse,"  and 
the  first  syllable  of  the  Icelandic  TiSatgur,  where  it  ret^s  its  pri- 
mitive generalized  meaning. 

In  ezcnse  for  occupying  all  this  space,  I  may  mention  that  natn- 
Talists  like  Hemprich  and  Ehrenberg  (Symb.  Phys.  fol.  lb)  and  Tea 
Hei^lin  (Om.  Nordost-Afr.  i.  p.  334)  have  not  thought  it  beneath 
them  to  attempt  an  explanation  of  this  word,  referring  it  to  ritif, 
vJlor,  with  which  it  has  nothing  whatever  to  do, 

3  Augost,  1872. 

Aitw  Name$for  a  Xovg-Jmoien  Lepidoptenn.    By  C.  Bmsiu. 

In  the  last  Number  of  the  '  Annals,'  Mr.  A.  Q.  fintler  deacribai 
and  represents  a  new  gesus  and  species  of  the  &mily  KotodontidB. 
The  genus  is  named  TanoUpu,  the  spedea  T.  remioauda. 

The  same  insect,  however,  was  figured  as  far  back  as  1806  by  J* 
Hiibner,  is  the  second  volume  (plate  197)  of  his '  Sammlong  exotiodter 
Schmetteriinge,*nnderthenameof  (7n(to£oinfRen,anda8  belwgiDg 
to  the  Nootiue  genimue.  Herrich-Schaffer  (Sarantlung  neuer  odd 
wenig  hekannter  ausser-europiiischer  Schmetterlioge,  p.  11)  changed 
the  generic  name  as  used  before  into  Crinoda,  and  placed  the  insect 
is  the  family  Notodontina.  Walker,  on  the  other  band,  in  his 
'  Ust  of  the  Specimens  of  Lepidopterous  Insects  in  the  GoUeotioD  of 
the  British  Hnseum,'  part  ziv.  (1868),  p.  1946,  places  the  genss 
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Crim,  ESbaxT,  in  tbe  Noctoide  bntily  Ophiiuidn,  which,  however, 
ur  notified  in  th«  'Stettiner  eDtomologische  Zeitnng'  for  1862 
(p.  477)  hj  K.  Dietrich,  who  regaids  it,  tnd  most  justly,  aa  a  Noto- 
dontide  geaaa,  nearly  allied  to  the  geoera  Phaltra,  H.-8oh.,  and 
itatoi<i,Walk. 

I  hare  seen  fire  specdmena'of  Crinada  Sommeri,  Hiibn. — four 
femilee  in  the  coUecdon  of  the  Boyol  Mnsenm  at  Leiden  (placed 
under  the  name  frtlamtnota,  De  Hoan,  I.  L.,  in  the  genns  Ny»laUa, 
Gd.,  at  present  also  a  Notodontide  gCDOs),  and  one  male  in  Mr. 
P.  C.  T.  Snellen's  colleotion  at  Botterdam,  all  sent  orer  from  Java. 
Talker  (I.  c  p.  1346)  makes  mentioa  of  a  specimon  from  lUo  Janeiro 
in  lb.  Yrf»  collection. 

Leiden,  Augiut  10, 1872. 

NoU  on  IiUeUigetiet  tn  MonJctjft.  By  Prof.  Cope. 
I  have  two  apedes  of  Cebvs  in  my  study,  C.  eapudnta,  and  a  half- 
growD  C  ajp^la.  The  former  displays  the  usual  traits  of  monkey 
iogennity.  He  is  an  admirable  catcher,  seldom  missing  any  thing, 
from  a  large  brush  to  a  grain,  using  two  hands  or  one.  His  cage- 
door  is  &atened  by  two  hooka,  and  these  are  kept  in  their  places  by 
nails  driven  in  behind  them.  He  generally  finds  meana,  sooner  or 
later,  to  draw  oat  the  nails,  unhook  the  hooks,  and  get  &ee.  He 
then  occupies  himself  in  breaking  up  rarious  objects  and  examining 
their  iiterior  appearances,  no  doubt  in  search  of  food.  To  prevent 
his  escape  I  fadiened  him  by  a  leather  strap  to  the  slats  of  the  oage ; 
bnt  he  soon  untied  the  kuo^  and  then  relieved  himself  of  the  strap 
by  cutting  and  drawing  ou.  the  threads  which  held  the  flap  for  the 
buckle.  He  then  used  ihe  strap  in  a  novel  way.  He  was  accus- 
tomed  to  catch  his  food  (bread,  potatoes,  Irait,  die.),  with  his  hands 
when  thrown  to  him ;  sometimes  the  pieces  fell  short  three  or  four 
&et.  One  day  he  seized  his  strap  and  began  to  throw  it  at  the 
food,  retaining  his  hold  of  one  end.  He  took  pretty  correct  aim,  and 
finally  drew  the  pieces  to  within  reach  of  his  hand.  This  perfor- 
manee  he  constantly  repcate,  hooking  and  palling  the  articles  to  him 
is  tarns  and  loops  of  the  strap.  Sometimes  he  loses  his  hold  of 
the  strap.  If  the  poker  is  handed  him  he  usee  that  with  soma 
dill  for  the  recovery  of  the  strap.  When  this  is  dravm  in,  he 
■ecnres  hia  food  as  before.  Here  is  an  act  of  intelligence  which 
must  have  been  originated  by  some  monkey,  nnoe  no  lower  or 
ucestral  Qrpe  of  mammals  possess  the  handa  necessary  for  its 
■eomnplishment.  Whether  originated  by  Jack,  or  by  some  ances- 
tor of  the  forest  who  used  vines  for  the  same  purpose,  cannot  be 
Radity  asoertuned. 

After  a  punishment  the  animal  would  only  exert  himself  in  this 
way  when  not  watched ;  as  soon  as  an  eye  was  directed  to  him  he 
would  cease.  In  this  he  displayed  dietnist.  He  also  osually  ezhi- 
Hled  the  disposition  to  aecumulate,  to  be  quite  roperior  to  hanger ; 
thus  he  always  appropriated  all  the  food  within  reach  before  be- 
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g  to  eat  Whendiflerent  pieces  vera  offered  to  Um,  he  trans- 
feired  the  flnt  to  fab  hind  feet  to  make  room  for  more ;  t^ien  tilei 
hia  month  and  hand«,  and  concealed  portions  behind  him.  Villi  s 
large  piece  in  hie  hands  he  Trould  pit^  the  hand  of  hia  maater  dean 
before  UHing  his  own,  which  he  was  anre  of. — Proe.  Aead.  Nat.  fln- 
April  1872,  p.  40. 

CvriouM  Habit  of  a  Snalce.     B;  Hr.  Copb. 

Hr.  Cope  made  the  fallowing  remarks : — I  had  Jbr  some  time  a 
fipecimeii  of  Cyelcphis  ttstivus,  receiTed  tcom  Fort  Hacon,  N.C., 
through  the  kindness  of  Dr.  Yarrow,  living  in  a  W.ardian  case.  The 
slender  form  of  this  snake,  and  its  beautiliil  green  and  yellow  ccdonn, 
have  led  to  the  opinion  that  it  is  of  arboreal  or  bosh-Ioring  habits. 
It  never  exhibited  sudi  in  confinement,  howevar,  and  instead  of 
climbing  over  the  Caladia,  ferns,  &c.,  lived  mosiay  under  gToand. 
It  had  a  curious  habit  of  projecting  its  head  and  two  or  three  inches 
of  its  body  above  the  ground,  and  holding  them  for  hoars  rigidly  in- 
a  fixed  aUitude.  In  this  position  it  reeembled  very  oloeelj  a  q>roat 
or  shoot  of  some  green  sncoulent  plant,  and  might  readily  be  mip 
taken  for  snch  by  small  animals. — Ibid. 


Eggt  aW  newly  halchtd  Totmg  of  Ixodes  Bugctni  and  Argas  rafiexiu. 
By  Qeoboe  Oqixivsb,  F.B.S. 

Seeing  the  dreadful  ravages  committed  of  late  by  the  Ixodtt  on 
sheep  and  pheasants,  and  the  novelty  of  Arga»  as  a  British  Arachnid 
(Ann.  Nat.  Hist  March  1B72),  any  contribution  towards  the  econrany 
of  theee  Acarina  may  be  important  or  intereeting.  And  now  wears 
able  to  determine  pretty  nearly  the  time  and  manner  in  whidi  both 
theee  species  ore  batched.  At  the  meetiog  of  the  East  Kent  Natmal- 
Histoiy  Society  at  Canterbury,  August  15,  1872,  my  son  exhibited 
(as  reported  in  the  '  Kentish  Gazette '  newspaper  four  days  after- 
wards) specimens  of  the  ^gs  and  recently  hatched  young  of  both 
theee  so-called  ticks.  The  e^  of  the  Imda  were  smooth,  r^nloi^ 
oval,  about  -^\  of  an  inch  long,  and  ^  broad,  and  of  a  shinii^ 
chocolate  colour ;  those  of  the  Argai  were  larger,  occasionally  suIh 
oral,  but  the  majority  of  them  globular,  about  ^  of  an  inch  in 
diameter,  of  a  greyish  colour,  and  slightly  rough  on  the  surface. 
Adults  of  the  Jxoda  and  Argat  were  confined  in  separate  boxce 
early  in  June,  and  were  seen  to  be  lively  and  unchanged  at  the  caid 
of  tiiat  month;  but  the  eggs  were  laid  in  clumps  some  time  after- 
wards,  and  on  the  1st  of  August  most  of  them,  both  of  Ixoda  and 
Arfftu,  were  found  to  be  hatched.  The  young  broods  of  both  spedcs 
were  in  most  respects  miniatures  of  their  parents— only,  as  is  alreadj 
known  of  some  other  Acarina,  with  but  six  legs — and  running  about 
with  great  activity;  and  the  newly  hatched  spedmens  of  Atyei 
wwe  haiiy,  especially  at  the  hinder  port,  where  then  is  a  fringe 
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d  btin.  Hie  Ixoda  is  very  prolific.  A  Bingle  female  eanfined  in^ 
«  {tU-boz  produced  no  lem  th&n  143  eggs,  of  which,  otf  August  9,' 
■U  but  six  Tere  found  to  be  hatched,  and  the  young  avarm  actirely 
trpng  to  escape  from  their  priton.  The  e|%-BheUB,  hotli'  ol  Ixoda 
ud  At^,  are  composed  of  toogh  chitino.  The  husbandmen,  in' 
tfying  to  nliere  their  snfieriug  flocks  and  to  destroy  the  ticks,' 
hare  employed  men  to  pick  them  off  the  sheep,  throwing  the  ticks 
on  the  groond ;  bnt  this  practice  b  now  shown  to  be  simply  pro-' 
ptgating  i^e  evil  by  sowing  the  pregnant  Terrain  broadcast 
Csateriinry,  Aupwt  20, 1872. 

On  016  EnibrymM  Form  of  the  Gordii.  By  If.  A.  TixiOT. 
The  embryo  of  the  OordU,  which  has  hitherto  remained  unknown,; 
ha»  no  rea^nblance  to  the  adult  form.  It  is  a  mioroeoopic  (ylin- 
diieal  worm,  acaroely  0'20S  npllim.  in  length,  and  0-045  millim.  itr 
breadth,  in  wbiidi  we  may  easily  distinguish  a  head,  a  body,  and  a 
tail 

Th«  head  is  u  broad  a>  the  body  and  entirely  retractile;  it  is  armed 
Tith  a  triple  cirdet  of  stout  prickles,  and  tenninatee  in  fi«nt  in  a  sort 
of  trunk  or  sucker.  The  trunk  is  rigid,  owing  to  the  four  strong' 
s^les  which  serve  it  as  a  framework.  The  prickles  of  the  first  twoi 
imn  (that  is  to  say,  those  near  the  base  of  the  trunk)  are  of  the  samtt; 
fbnn,  arrangement,  and  size ;  they  are  six  in  each  row,  the  upper 
ones  ili^tly  covering  the  lower  ones ;  and  they  are  partly  ineuted' 
into  a  triangular  sheath,  which  gives  them  the  form  (^  a  lance-head. 
ThcM  of  the  third  row  are  implanted  at  the  base  of  the  head.  They 
alternate  with  those  of  the  first  two  rows,  and  do  not  resemble  them, 
cither  in  number  or  iu  form ;  their  sheath  is  nearly  quadrilat«ral, 
snd  their  free  extremity  is  much  longer ;  they  are  also  stouter  ani 
more  reustant ;  lastly,  we  count  seven  of  them  instead  of  six,  as  one-. 
of  the  sheaths  bean  two.  The  head,  in  its  movements  of  probnuon' 
and  retraction,  behaves  like  the  trunk  of  the  Eehituirkyueki ;  it  turns' 
hack  upon  itself  from  its  apex  to  its  base,  and  from  its  base  to  its 
apex,  causing  its  prickles  to  desoribo  an  arc  of  180  degrees.  "When 
it  is  out  of  the  body ,  the  points  of  the  prickles  are  directed  backwards ; 
is  the  contrary  case  the  opposite.  Their  arrangement  is  then  com- 
plftely  inverted ;  the  trunk,  which  was  in  front,  is  thrown  completely 
to  the  tuck  ;  tiien  come  successively  the  prickles  of  the  first,  second, 
and  third  rows,  united  in  bundles  and  constituting  with  the  trunk  a: 
solid  rod  in  the  centre  of  the  body ;  the  extremities  of  the  prickles 
of  the  third  row  alightly  project  beyond  the  extremity  of  the  body, 
Thich  is  then  aimed  with  a  short  bnt  very  restetant  dart. 

The  body  presents  numerous  transverse  folds,  very  close  together. 
and  very  r^^dar,  so  that  it  might  be  thou^t  t«  be  ctnuposed  ^  txn* 
rings. 

The  tail,  which  is  a  little  narrower  than  the  body,  is  separated  from 
it  by  a  deep  constriction ;  it  ia  also  very  distinctly  annulated,  and 
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bean  toirarda  ita  paiterior  eztrami^,  which  u  obtosn,  fimr  a^on- 
dages— two  yery  nnaU  odob  in  the  centre,  and  two  larger  at  tite 
■ides. 

After  its  esoape  from  the  egg,  when  free  in  the  water,  whoe  it  is 
at  fint  called  upoa  to  tire,  the  embryo  of  the  Oordii  has  not  at  its 
command  any  great  means  of  locomotion.  Its  cyhndiioal  and  not 
very  mobile  tall  cannot  serve  it  for  swimming.  At  the  nbnost  it 
mi^t  make  its  way  through  the  mnd  by  means  of  the  hooka  with 
which  its  retraodle  head  is  armed.  It  most  also  be  easily  carried 
along  by  even  the  weakest  oarrent.  Those  which  I  kept  in  glaM 
Teasels  finally  adherod  to  the  walls,  and  formed  there,  by  their 
Bom'jer,  a  sort  of  pnlvomlent  coating.  In  the  natural  state  they 
mnst  fix  themselves  in  the  same  manner  to  pebbles  and  the  roots 
and  sterna  of  aquatio  plants ;  and  it  is  there  that  they  lie  in  wait  foe 
the  larviB  of  which  they  are  the  predestined  parasites. 

This  is  not  an  hypothesis ;  for  the  experiment  has  been  mads. 
Having  placed  a  certmn  number  of  the  embryos  in  the  presence  of 
variona  larvR  of  onliciform  Tipnlaria  {Coretkra,  Fanypui,  ChirmU' 
mill),  I  have  had  the  satisfoctioa  of  seeing  them  encyst  themselves. 
The  little  worm  penetrates  into  these  larvas,  whose  int«gnments  sre 
but  slightly  resistant,  by  means  of  its  cephalic  armature,  iriiich  it 
causes  at  int  to  project  suddenly ;  its  prickles  becoming  reversed 
oateh  in  the  tissues  of  the  laTa,  fix  themselves  there,  and  allow  the 
trunk  to  bury  itself  deeply :  then  it  withdraws  the  whole,  to  recom- 
menoe  the  aame  manoeuvre.  A  a  soon  as  the  embryo  has  found  a 
resting-place  to  suit  it,  it  remains  motionless ;  then  the  floids  which 
bathe  it  all  round  become  coo^lated  and  form  for  it  an  investment 
which,  by  hardening,  becomes  a  true  cyst.  This  cyat,  the  onter  aoriace 
of  which  seems  to  be  covered  with  small  irregular  concretions,  is  at  fint 
truisparent  and  exactly  applied  to  the  embryo ;  but  if  we  reexamine 
it  in  a  few  days,  we  find  that  it  has  become  brown  and  elongated, 
and  that  the  embryo  only  occupies  the  anterior  part  of  it,  which 
probably  is  never  completely  closed.  Thua  the  little  paraaita,  after 
its  encyatation,  stiU  travels  in  the  tissues  of  the  ]arn,  constsutly 
elongating  its  cyst  and  leaving  behind  it  an  empty  space,  which 
becomes  lai^r  and  larger,  until  the  moment  when  itself  passes  into 
the  larval  state.  Huch  are  in  fact  the  conditions  of  its  existence ;  and 
such  is  the  use  of  the  complex  armature  which  it  has  received  from 
nature. 

The  GordiiaK  therefore  subject,  in  the  course  of  their  develop* 
ment,  not  only  to  necessary  migrations,  but  also  to  eompUU  metamor- 
phota.  This  fact,  which  we  were  &r  from  antioipablng,  shows  that, 
as  regards  the  first  phases  of  evolution,  there  is  no  analogy  between 
lienaiit  and  Gordivi,  and  that  the  latter,  in  the  embryonic  state,  have 
a  certain  resemblance  to  the  Acanthocephala. — Compta  Bendm,  5th 
August,  1873,  p.  363. 
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XXXV. — On  Callograptua  radicans,  a  new  Dendroid  Cfrap- 
ioUte.    By  John  Hopkinson,  F.G.S.,  F.E,.M.S. 


[Plate  X.] 
as   CaUoffraptuB  belonee  to  a  group  of  orgaDismB 
t  fteqnently  classed  witn  the  Oraptolites,  bat  which 


The  I 

vhich  are  i     ^        ^ 

pteseat  sufficient  points  of  difference  to  warraat  their  sepa- 
nti^a  as  a  distinct  sub-order,  for  which  the  name  Den- 
DBOiDEA  faaabeen  proposed  \fj  Piof.  H.  A.  Nicholson.  In  it 
«re  included  the  genera  PHwgraptusy  Dendrographts,  Callo- 
gnq>tuSf  and  Dictt/onema.  These  forms,  while  nearly  allied 
to  each  other,  differ  considerably  from  the  tme  graptolites. 
The  slender  chitinous  rod  or  "  virguhi,"  from  the  iuTanable 
presence  of  which  in  the  true  graptobtes  Prof.  Allman  hsa 
Rcently  proposed  for  them  the  name  Bhabdophora,  is  not 
present  in  these  forms ;  and  the  slender  "  radicle,"  forming  in 
the  tme  graptolitee  the  proximal  termination  of  the  virgula,  is 
also  absent.  The  Dendkoidea,  all  of  which  are  branching 
fonna.  differ  also  from  the  Hhabdophoea  in  their  mode  m 
brBnching,  and  there  seems  to  be  a  slight  difference  in  their 
hfdrothecte. 

There  is  yet  another  and  a  very  important  point  of  dififer- 
encc  between  the  two  groups.  The  new  species  of  Ccdlo- 
grmltu,  which  I  propose  to  name  C.  radicans,  aeems  to  fnr- 
nian  conclasiye  evidence  of  the  fixedness  of  the  forms  to 
vhich  it  belongs,  white  the  slender  tapering  radicular  process 
of  the  Bhabdophora  shows  that  they  could  not  have  been 
wmiUily  attached  to  foreign  bodies- 

Caixoobaptus  agrees  with  its  near  allies,  Dendrograptus 
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and  Dich/onema,  in  having  "a  commoD  tmnk  or  stem,  or 
growing  in  sessile  groups  of  stipes  fraia  a  common  -ori^, 
without  distinct  bilateral  arrangement  of  the  parts,"  and  also 
in  having  its  hydrothecee  "  in  single  series  on  one  side  of  the 
stipes  or  branches,  and  arranged  along  a  common  canal  or 
axis,"  and  differs  from  them  in  having  its  branches  "  nnfre- 
qnently  and  irregularly  connected  hj  transverse  prooeues" 

Callooiuftus  RADICANS  haaadijiuefiabemjbnnpalvparg, 
with  an  elongated  erect  and  robust  hydrocaultu,  termtnatiiig 
proximally  in  o  spreading  JUnrona  hydrorhiza.  The  polypaiy, 
m  the  only  specimen  in  which  this  rooting  tenoiiiation  w 
hydrorhiza  has  been  seen,  is  at  least  six  inches  long  ;  and  its 
extreme  width,  where  the  branches  terminate  distallj,  app»n 
to  have  been  about  the  same.  The  hydrorhiza  covers  i 
space  aboat  half  an  inch  sqaare,  hat  is  very  irregular  in  shape. 
It  appears  as  a  series  of  mterlaeing  or  anastomosing  fibres 
which  must  have  formed  a  kind  of  network  over  the  surface  to 
which  it  adhered.  The  hydrocaulus  or  main  stem  is  about 
1-lOth  of  aa  inch  in  width  at  its  junction  with  the  hydrorhiza, 
increasing  to  twice  this  width  where  the  first  inmcation  of 
branching  occnrs,  its  length  between  these  two  points  bemg 
exactly  one  inch.  It  has  a  striated  surface  and  an  irregu- 
larly crenate  outline.  The  branches  bitiircata  frequently 
and  continuotialy  throughout  their  lengtfa,  diveiging  jsm 
slightly  at  tint ;  but  after  the  first  few  bifurcations  the  whole 
pom>aiy  rapidly  widens  out,  and  towards  its  distal  extremity 
the  branches  frequently  diverge  from  each  other  at  a  wiifc 
angle.  They  vary  from  l-50th  to  l-80th  of  an  inch  in  width, 
but,  being  much  compressed,  must  have  been  originally  of 
greater  tenuity.  They  frequently  anastomose ;  but  this,  as  in 
G.  Salteri,  Hall,  does  not  appear  to  be  a  constant  character. 
Unfortunately  the  state  of  preservation  in  which  this  nwcies 
occtirs  does  not  allow  the  form  of  its  hydrothecie  to  be  di- 
stinctly made  out.  Some  of  the  Tranches  show  minute  oval 
impressions  arranged  in  a  single  series  along  their  centre,  the 
longer  diameter  or  major  axis  of  the  oval  being  parallel  wi^ 
the  margins  of  the  bnmches.  These  impressions,  of  which 
there  are  about  twenty  to  the  inch,  moat  probaWy  indicate  the 
apertures  of  the  hydrothecie. 

This  species  is  ve^  distinct  from  the  two  prerioosly  de- 
scribed species  of  Calwgrapttu.  It  is  much  larger  and  more 
robust  in  all  its  parts  than  C.  eUgana,  Hall ;  and  its  branches 
originate  from  the  main  stem  in  a  very  different  maimer.  To 
C.  Salteri,  Hall,  it  is  more  nearly  allied ;  but  its  branches 
bifurcate  in  a  more  irregular  manner  than  in  that  speciu,  they 


D,g,t,.?<i  I,,  Google 


Mr.  J.  Hopkiiuon  on  a  new  Dendroid  Oraptolite.     235 

hare  not  the  same  zigzag  direction,  and  the  whole  polypaiy 
i«  mote  difiiise  and  irregalar  in  form. 

Bat  the  distinctiTe  feature  iD  the  specimen  of  CaUogr<q)ttu 
Todicans  described  abovB  is  its  possession  of  a  hjdiorhiza,  or 
ntber,  I  should  perhaps  say,  the  preservation  of  its  hydro- 
rbtza  -J  for  the  presence  of  this  organ  in  a  single  specimen  of 
one  species  shonld  suffice  to  prove  its  former  presence  in  all 
— to  show,  in  &ct,  that  it  ia  an  essential  organ  of  the  genns 

From  the  imperfect  manner  in  which  these  Silurian  fossils 
are  usnallj  preserved,  we  cannot  wonder  that  a  delicate  organ, 
whose  function  it  was  to  attach  to  some  other  substance  the 
more  dorable  portion  of  the  organism  of  which  it  formed  a 
part,  has  not  before  been  found  in  connexion  with  this  portion. 
None  of  these  dendroid  graptolites  has  jet  been  found 
attached  to  any  other  body.  Their  proximal  termination  is 
nsnally  imperfect,  and  often  has  an  irregnlar  margin  as  if  it  had 
been  broken.  Such  fracture,  when  the  polypary  was  serered 
&om  the  substance  to  which  it  was  attached,  would  most  easily 
take  place  at  the  junction  of  the  hydrocaulus  with  its  hydro- 

In  the  rocks  in  which  graptolites  occnr,  other  fossils  are 
leldom  fonnd;  but  in  the  graptolite  beds  from  which  this 
specimen  was  obtained  a  large  Conularia  {C,  Homfi-ayi) 
aDoundsj  and  in  a  thin  zone  in  which  this  and  other  species  of 
GaBoffraptua  and  Dendroffraptue  occur  in  profusion  it  is 
especially  abundant.  Upon  this  Conularia,  which  is  some- 
times covered  with  grapfa^tes,  and  also  apon  other  fossils 
which  are  occasionally  associated  with  it,  some  (^  these  dendrcnd 
forms  may  perhaps  have  grown ;  but  no  connexion  has  yet 
been  clearly  seen. 

We  are  not  without  evidence  that  the  other  genera  of  the 
Dendroidea  were  similarly  attached  to  foreign  bodies  or  to  the 
Ka-bottom.  Even  if  this  were  wanting,  these  dendroid  grap- 
toUtes  are  so  nearly  allied  to  each  other  {Callograptue  forming 
an  intermediate  link  between  Dictyonema  and  Dendrograptxis, 
to  which  also  Ftiloffraptm  is  nearly  allied)  that  we  might  safely 
have  inferred  that  the  mode  of  existence  of  all  these  rorms  was 
the  same.  But  the  genus  Dendrograptua  has  already  furnished 
CTidence  of  the  fix^ness  of  these  dendroid  forma.  Professor 
James  Hall,  after  expressing  his  belief  that  the  true  grapto- 
lites "  in  their  mature  condition  were  &ee  doating  bodies  in 
Silurian  seas,"  thus  treats  of  the  mode  of  existence  of  the  den- 
droid graptoUtes : — 

"In  regard  to  another  group,  including  Dendrographis, 
Callcgraptas,  and  Dictyoneitia,  as  well  as  one  or  two  other 
18* 
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fonns,  we  have  some  evidence  iDdicative  of  a  different  mode 
of  existence.  The  stems  of  Dendrograptiu  are  enlarged  towftidi 
their  base,  and  sometimes  present  a  sudden  expansion  or  bulb, 
which  I  have  inferred  may  be  the  base  or  root,  oii(%  attacbed 
to  another  substance,  or  imbedded  in  the  mud  or  sand  of  the 

sea-bottom." "In  those  which  I  have  termed  Cal- 

hgraptua,  the  bases  of  the  fronds  are  imperfect,  but  indicate, 
according  to  analogy,  a  radicle  or  point  of  attachment  like  Dtn- 
drograptaa.  In  the  more  nearly  entire  forms  of  Dtclyonema 
known,  we  have  not  been  able  to  observe  the  base  \  but,  from 
their  similarity  in  form  and  mode  of  growth  to  FeneateUa  and 
Retepora,  we  have  inferred  their  attachment  either  to  the  »e»- 
bottom  or  to  foreign  bodies."  (20th  Rep,  New- York  State  Cab- 
Nat  Hist.,  p.  23»,  ed.  1870.) 

The  bearmg  of  this  on  the  question  of  tbe  systematic  posi- 
tion of  the  l>endroidea  alone  remains  for  consideration.  It 
has  already  been  shown  that  the  Bhabdophora  differ  from 
our  recent  tSertularian  Hydroida  only  in  their  possession  of  a 
slender  rod  or  virgula,  and  in  their  having  apparently  been  free 
The  Dendroidea  offer  no  such  points  of  difference,  being  essen- 
tially similar  to  the  recent  Sertularian  zoophytes  in  their  mode 
of  growth,  as  well  as  in  their  general  form,  and,  as  far  as  their 
imperfect  state  of  preservation  enables  us  to  determine,  in  theii 
intimate  structure  also.  On  this  last  and  most  important 
point,  however,  we  have  no  certain  knowledge:  while  we 
know  of  no  characters  whereby  the  Dendroidea  can  be  sepa- 
rated from  the  Ilydrozoa,  we  are  equally  destitute  of  decisive 
evidence  of  their  structural  difference  from  the  Polyzoa ;  nor 
can  we  wonder  at  this  when  we  consider  how  long  these  two 
classes  were  grouped  together  under  the  general  term  of  Zoo- 
phyte or  Coralline. 

Diclyonema  certwnly  seems  more  Folyzoan  than  Hydrozoan 
in  its  affinities,  while  Ptilograptwt,  on  the  other  hand,  seenu 
to  be  far  more  nearly  related  to  the  Hydrozoa  than  to  tbe 
Polyzoa;  and  analogy  with  the  true  graptolites,  which  are 
certainly  Hydroida,  would  lead  us  to  infer  that  the  Dendroidea 
have  the  same  internal  structure  as  they  have.  If  this  should 
prove  to  be  the  case,  the  genera  Plilograptua  and  Dendragrav- 
tus  would  fall  naturally  into  families  already  existing  in  tne 
sub-order  Thecaphora  (or  Sertularina) ,  while  for  Catu)ffr(g)tiu 
and  Dictifonema,  which  have  their  branches  more  or  less  re- 
gularly connected  together  by  transverse  processes,  a  new  family 
would  have  to  be  instituted.  At  present  we  do  not  know  of 
any  tangible  character  whereby  the  Dendroidea,  considered  as 
a  single  group,  can  be  separated  as  a  distinct  sob-order  from 
the  Thecaphora.     In  the  mean  time  the  term  Graptoliu  ma; 
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Btill  be  used  as  a  general  term  for  all  the  forms  to  which  the 
name  has  been  applied,  aa  the  term  Zoophyte  waa  fonnerly  used 
for  such  different  beings  as  the  Hydrozoa,  the  Actinozoa,  and 
the  Foljzoa. 

EXPLANATION  OF  PLATE  X. 
CaSagn^itiu  radicatu,  Hopk.,  DstunJ  nze.     Photo-Utho^phed  from  a 


XXXVI. — J^e  Mollu»ca  of  Europe  comparfd  with  those  ^Eas- 
tern North  America.  By  J.  GWYN  JEFFREYS,  F.R.S.* 
After  mentioning  that  he  had  dredged  last  autumn  on  the 
coast  of  New  England  in  a  steamer  provided  by  the  Govern- 
ment of  the  United  States,  and  that  he  had  inspected  all  the 
principal  collections  of  MoUuaca  made  in  Eastern  North 
Amenca,  the  author  compared  the  MoUuaca  of  Europe  with 
those  of  Massachusetts.  He  estimated  the  former  to  contain 
about  1000  species  (viz.  200  land  and  freshwater,  and  800 
marine),  and  the  latter  to  contain  about  400  species  (viz.  110 
land  and  freshwater,  and  290  marine) ;  and  he  took  Mr. 
Binney's  edition  of  the  late  Professor  Gould's  '  Report  on  the 
Invertebrata  of  Massachusetts,'  published  in  1870,  as  the 
standard  of  comparison.  Tliat  work  gives  401  species,  of 
which  Mr.  Jeffreys  considered  41  to  he  varieties  and  the 
yonng  of  other  species,  leaving  360  apparently  distinct  species. 
About  40  species  may  be  added  to  tins  number  in  consequence 
of  the  recent  researches  of  Professor  Verrill  and  Mr.  Whiteaves 
on  the  coast  of  New  England  and  in  the  Gulf  of  St.  Lawrence. 
Mr.  Jefireys  identified  173  out  of  the  360  Massachusetts 
epeciea  as  European,  viz.  land  and  freshwater  39  (out  of  110), 
and  marine  134  (out  of  250],  the  proportion  in  the  former 
case  being. 28  per  cent.,  and  in  the  latter  nearly  54  per  cent. ; 
and  he  produced  a  tabulated  list  of  the  species  in  support  of 
hia  statement.  He  proposed  to  account  for  the  distribution  of 
the  North- American  Mollusca  thus  identified,  by  showing  that 
the  land  and  fresliwater  species  had  probably  migrated  from 
Europe  to  Canada  through  Northern  Asia,  and  that  most  of 
the  marine  species  must  have  been  transported  from  the  Arctic 
seag  by  Da  vis's- Strait  current  southwards  to  Cape  Cod,  and 
the  remainder  from  the  Mediterranean  and  western  coasts  of 
the  Atlantic  by  the  Gulf-stream  in  a  northerly  direction.  He 
renewed  his  objection  to  the  term  "  representative  species." 

*  Ad  abetract  of  a  communication  made  by  tb«  author  to  the  Brighton 
UectingoftfaeBritiBh  Association,  and  DOW  published  at  his  request. 
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The  author  concluded  by  expressing  his  gratitude  for  the  kind 

hospitality  and  attention  which  he  received  from  nataialisti 

during  his  visit  to  North  America  Ust  year. 

MoUusca  ofEaeiem  North  America,  according  to  Binney'i 

edition  of  Oould's  '  Invertchrata  of  MtaaackuaeM.' 


28  Teredo  naTal[B,  Linni  
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33; dilaUla,  S(iJnp»™   

33 ohloroticK,  GauldaSK). 
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30iFholMwMat»,i^ 
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44| diTiaiu,  Sp 
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47 D0«1«<«,  Say 
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64  LfoniU  hjalina,  CoKTod 

-ueooM,  Holler    
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CocblodeaniB  Lesoun,  Conr. . 
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Wood'i  Hale,  Haw.  (I.  Q.  i.\ 


T.  mtgBtara,  ymttj. 
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If  at  T.  tniitcata.  Br.  T.  t^ 
tetHrionala,  leSe.  118. 

LoT^n  recraved  a  aii^^  rain 
from  Plnmarfc.  i 

If.  Klidiaima,  tbt.  I 

JJUedIo  JK  wtowi<«<a,wliUi 
iaEoropeaii. 
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137  AMurin  PortUodica,  Migidt 

128  Oouldii  msctnuoa,  LitaUy .. 

129  Cfprins  Idandica,  £ 

131  Cjtberem  oooTeu,  Soy 

133  Veniu  '     ' 

135l- 


136:  TapM  fluutuoia,  Oould 

■""  Qemma  gemma.  Tottn    .... 

Hanhattenau,  Priml    , 

iStt  Cardinm  IiLmdicum.  L 

"   "  eleoantulum  (Beei). 

Moa.    

143  LionKliuin  Mortoni,  Conr.. 

144  Aphrodita  Qnniluiilica,  Ch. 
146  Caidita  borealia,  Conr.  (1S3( 


14T' Area  peiata,  Say  

146 Imurena,  Say... 

149|  NucuJa  tenuii,  Mont. 
proiima,  Say   . . . 


^at... 


6 riliqaa,  Ban*  (1853)   . 

7 thraciBtbnnia,  Stortr  .. 
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180 implicata,  Say 
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188 plintula.  Lam 
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Unio  margaritifer,  L.  (17G6)- 
G.  Unio. 
Q.  Unio. 

DillwTii  (1817)  malMd  nf  Im. 
Anodenta  eygnta,  L.  (1766). 
Q.  Anedonta.  A.  eggnta,  ^^■ 
a.  Anodenta. 


.Mfffilnt. 
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193  HodioUria  comigBta,  & 
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XXXVII. — Remarks  on  the  Oenera  Trimerella,  Dinoboliifl, 
and  Monomerella.  By  Thomas  Davidson,  F.K.S.,  F.G.S., 
&c.,  and  William  Iuno,  Sc.D.,  Professor  of  llineralogy 
and  Geology  in  Queen's  College,  Galway. 
The  geaera  named  in  the  title  constitute,  in  oar  opinion,  a 
new  family,  belonging  to  the  helictobrachial  section  of  the  class 
Palliobranchiala  or  Brachiopoda.  We  propose  to  designate 
it  Trimerellidce,  after  the  type  genua.  Although  more  or  less 
treated  of  by  other  writers,  we  nave  been  induced,  especially 
by  the  desire  of  several  intimate  friends,  who  have  kindly  sup- 
plied us  with  the  loan  of  some  valuable  aeriea  of  specimens,  and 
presented  us  with  others,  to  undertake  the  further  elucidatiou 
of  a  most  difficult  and  enigmatical  group  of  shelle ;  and  for  this 
assistance  our  thanks  are  especially  due  to  LindstrBm,  Walm- 
Btedt,  Billings,  Hall,  Whitfield,  Meek,  and  others.  These 
"  Kemarks,"  it  is  necessary  to  state,  are  merely  preliminary  to 
a  detailed  memoir  we  have  been  preparing  for  some  time  past, 
and  which  we  hope  to  have  completea  for  the  Geological  Soae^ 
in  the  early  part  of  next  session. 

The  Tnmerellids  differ  much  from  all  others  of  their  class ; 
though  their  proximate  alliance  to  certain  forms  seems  to  admit 
of  determination.  We  think  there  is  little  doubt  of  their  being 
not  only  structurally  related  to  the  Lxnoulida  *,  but  also  gene- 
tically connected  with  thia  family.  The  first  point  is  of  con- 
siderable interest,  inasmuch  as  the  Lingnlids  are  the  earliest 
Palliobrancha  that  geologists  are  acquainted  with,  occurring 
in  Cambrian  rocks ;  while  the  Trimerellids  do  not  seem  lo 
have  been  in  existence  prior  to  the  next  systemal  group,  all 
the  forms  belonging  to  the  Lower  and  Upper  Silurians.  It 
would  therefore  appear  that  the  Trimerellids,  adopting  the 
doctrine  of  genetheonomy  (by  which  we  mean  evolution  of 
species  effected  mainly  through  the  operation  of  Divine  laws, 
and  not  by  purposeless  or  accidental  modificationsf),  hare 
been  produced  out  of  the  Lingnlids.  Moreover,  considering 
that  the  earliest  Palliobranchs,  taking  them  to  be  represent^ 
by  the  existing  aniferous  Lingulas,  are  of  a  simpler  ^pe  than 
the  non-aniferouB  Terebratulids  and  Rhynchonellids  that  suc- 
ceeded them,  the  conclusion  suggests  itself  that  the  latter 
and  simpler  groups  arc  the  degraded  successors  of  a  fr^ 
that  existed  in  the  earliest  known  Life-period  of  our  planet. 
Another  matter  for  consideration  is  the  fact  that  the  Cambrian 
Lingnlids  were  furnished  with  a  framework  of  a  homy  or 

•  For  the  present  we  include  Obolu»  and  other  related  ffeuert  in  tiw 
Luiffulida — thoueh  we  are  Btronfflj  inclined  to  regini  the  genne  nuwd 
as  tjrpical  of  anotDer  familj,  OboUda. 

t  See  '  Geologiat,'  vol.  t.  p.  254. 
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slightly  calcareona  nature,  as  was  generally  tKe  case  with 
their  contemporaneous  Coelenteratea  and  Crustaceans,  making 
it  doubtful  that  ordinaiv  marine  calcium  compounds  were 
Important  eolations  in  the  seas  of  their  perioa ;  while  the 
fort  that  the  Trimerellida  had  essentially  a  calcareous  frame- 
work, as  was  the  case  with  a  vast  number  of  their  coeval  orga- 
nisms, seems  to  show  not  only  that  such  compounds  had 
increased  in  the  Silurian  seas,  but  further  to  support  the  con- 
clusion that  the  family  we  are  engaged  with  is  a  post-genetbeo- 
DOmic  branch  of  the  Lingolids.  With  the  physical  changes 
indicated,  the  shelb  of  the  present  family  underwent  important 
modifications  compared  with  the  group  firom  which  they  pre- 
Bomedly  originated. 

The  Trimerellids  are  strongly  differentiated  by  the  variety 
ind  form  of  their  parts.  The  species,  in  general  remarkably 
distinguished  by  their  massive  umbonal  region,  have,  speaking 
subject  to  correction,  the  ventral  or  tostral  valve  characterized 
by  possessing  twenty-four  different  parts,  their  dorsal  one 
havmg  sixteen.  Many  of  the  parts  are  so  unlike  what  are  seen 
in  other  families  as  to  defy  all  attempts  to  determine  their  uses 
or  functions.  One  consideration  that  strikes  us  forcibly  is  that 
Bnch  parts  as  the  teeth  and  cardinal  process  (essentials  in  other 
Palliobranchs)  are  exceedingly  mutable,  not  only  in  a  genus, 
bnt  in  a  species :  besides,  they  are  rarely  well  defined.  The 
teeth  may  be  large  and  crude  in  certain  mdividuals,  but  rudi- 
mentaiy  or  obsolete  in  others  of  the  same  species.  The  car- 
dinal process  may  be  a  thick  projecting  lamina,  or  mde  in 
Bhape  and  massive,  or  absent  altogether.  The  deltidium 
seems  to  be  less  liable  to  modifications :  situated  on  a  well- 
developed  area,  it  is  bounded  by  two  rather  prominent  ridges, 
one  ou  each  side,  with  their  inner  and  projecting, terminations 
serving  as  teeth.  The  ustial  areal  border  lies  on  the  outside 
of  each  of  the  deltidial  ridges.  The  deltidium  itself  is,  in 
general,  wide  and  transversely  marked  with  strong  lamina-like 
unes :  it  presents  the  appearance  of  being  excavated  out  of 
the  areal  face  (or  underlying  soUd  portion)  of  the  beak,  agreeing 
in  this  respect  with  what  obtains  in  Linaula.  In  our  forth- 
coming memoir  it  will  be  shown  that  another  part,  the  deltidial 
slwe,  further  testifies  to  the  close  affinity  between  the  Trime- 
relCds  and  the  last-named  genus.  The  hinge  or  cardinal 
plate,  which  requires  more  explanation  than  can  be  given  on 
the  present  occasion,  is  so  variable  in  one  species  {Trimerdla 
LxMatrSmi)  as  to  be  with  difficulty  recognized  in  some  indi- 
viduals. The  hinge-wall,  as  will  shortly  be  seen,  is  equally 
subject  to  variation.  The  umbo  or  be^,  which  is  usually 
prominent,  presents  itself  under  different  appearances.     Some- 
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what  constant  in  form,  it  may,  according  to  the  species,  be  sub- 
conical  and  masaive,  or  compressed  into  a  tnin  V-shaped 
plate :  in  one  genus  it  is  obtusely  rounded.  In  the  first  of 
these  conditions  it  mar  be  solid  or  doable-chambered:  the 
chambers  are  separated  by  either  a  thick  or  a  thin  partition; 
and  they  are  ehaliow  and  wide-monthed,  or  long  and  tubnlu. 
We  are  not  acquainted  with  any  thing  strictly  resembling  the 
partition  in  other  Palliobranche.  VaPentamenu,  itiBtrae,the 
umbonal  cavity  is  divided  by  a  medio-longitudinal  plate,  giving 
rise  to  two  lateral  chambers :  in  this  last  genus,  however,  the 
dividing  plate  is  double,  causing  it,  when  a  specimen  is  suitably 
struck  with  the  hammer,  to  spTit  lengthwise  into  two  halves; 
but  no  such  division  has  occurred  to  us  in  any  specimens  of 
Trimerellids.  The  undivided  condition  of  the  partition  seems 
to  be  explained  on  the  view  that  this  part  is  a  modified  fonn 
of  the  hinge-wall.  Passing  to  the  parts  seen  in  the  general 
or  valvular  cavity  of  the  Trimerellids,  the  principal  are  the 
great  muscle-bearing  platforms,  of  which  an  example  occurs' 
in  each  valve.  A  similar  homologoos  duplication  characterizes 
other  families — Pcntamerids,  Lepttenids,  &c. ;  but  the  myo- 
phores  generally  occur  under  a  widely  difi^erent  shape.  In  the 
^^ical  genus  of  the  present  family  the  platforms  are  elevated 
and  doubly  vaulted,  the  vaults  being  tubular  and  separated  b^ 
a  partition.  The  latter  part  is  coutinued  beyond  or  m  admnce 
of  each  platform,  where  it  becomes  the  ordiiiary  medio-longi- 
tudinal septum.  A  tendency  to  double-vaulting  may  be  ob- 
served in  the  myophores  of  some  other  Palliobranchs,  particu- 
larly Leptcena  Dutertrit ;  in  which  the  ventral  one  curves  over 
and  rests  upon  the  medio-longitudinal  septum,  forming  therel:^ 
a  doubly  vaulted  arch.  But  the  nearest  approach  to  this 
peculiarity,  as  pointed  out  by  Billings,  is  undoubtedly  Jire- 
sented  by  the  genus  Obolua,  in  which  certain  muscle-bearing 
scars,  usually  excavated,  have  an  overlappiog  posterior  margin : 
in  Crania  something  similar  is  seen.  T^iepiatforms,  with  their 
tubular  vaults  and  biconvex  surface,  remind  one  of  a  double- 
barrelled  pistol.  With  a  pair  of  ^ia  kind  associated,  ae  is  often 
the  case,  with  a  couple  ot  tubular  umbonal  chambers,  the  inte- 
rior of  TrimereUa  presents  a  singular  appearance.  In  Mvio- 
merelhx  both  platforms  are  solid  and  slightly  raised ;  and  con- 
sequently the  absence  of  vaults  gives  the  interior  of  this  genus 
a  totally  diSer^it  aspect ;  the  umbonal  cavi^,  however,  con- 
tains two  large  chambers.  Dinobolua  has  neither  a  vaulted 
platform,  nor  a  chambered  umbo.  Each  of  these  three  genera 
coDtfdns  species  in  which  the  myophores  vary  considmbly, 
being  reduced  to  so  rudimentary  a  condition  that  it  is  difficult 
to  allocate  the  species  generically.     Hall  has  been  induced  to 
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nuK  an  aberntnt  species  of  the  kind  to  the  rank  of  a  gennB, 
Skynobobta ;  but  this  step  appeara  to  us  to  be  attended  with 
considerable  disadvantage,  as  it  would  necessitate  instituting 
s  |ena8  for  eveiy  aberrant  form.  The  scars  are  numerous 
and  exceedinglj  complicated  by  the  modifications  of  the  dif- 
ferent parts,  as  just  pointed  out.  After  some  consideration  we 
have  abandoned  the  attempt  to  homologize  them,  except  in  a 
few  cases.  We  think  the  posterior  crescent,  with  its  loop  and 
lanceolate  scars,  correspontb  to  the  poat-aponeural  impressions 
in  Linmla  and  DiaciTta.  We  are  nnable  to  specify  which 
scars  nave  been  produced  by  the  valvular  muscles,  except 
some  situated  on  tne  platforms :  and  with  respect  to  the  latter, 
(«ir  efibrts  to  identify  them  with  the  valvnlars  of  Ltn^la  (the 
nearest  living  representative,  aa'we  believe)  have  not  it  is  to  be 
apprehended,  been  attended  with  much  success.  We  have, 
for  the  reasons  stated,  refrained  as  far  as  possible  &oni  em- 
plo^g  terms  for  the  different  scars  implying  their  uses,  and 
We,  instead,  simply  given  them  names  denoting  their  relative 
position,  difltingotshing  the  ^oup  in  the  dorsal  valve  from 
that  of  the  ventral  one  oy  a  different  type.  Certain  scars,  or 
other  parts,  apparently  occupying  the  same  relative  positions 
in  the  two  valves,  and  which  appear  to  be  analogous,  bear 
the  same  letter,  but  in  a  different  type :  nothing  more  is  meant 
hj  this  mode  of  lettering. 

The  geographical  distribution  of  the  Trimerellids  is  a  matter 
of  wme  importance.  Eminently  a  Silurian  group,  one  might 
haye  expected  the  well-explored  region  which  the  labours  of 
Morchtson  have  made  classical  would  have  yielded  an  abund- 
uce  of  examples ;  but  it  is  remarkable  that  only  a  few  speci- 
mens of  a  single  genus,  Dinobolua,  and  appareutly  the  last  of 
their  race,  hare  been  met  with,  in  the  Wenlock  limestones 
>nd  shales  near  Dudley,  and  discovered  for  the  first  time  in 
1853,  Identical  deposits  in  Gothland  contain  the  same  species ; 
W  a  greater  variety  of  the  family  occurs  rather  abundantly 
in  rocks  of  the  "  Aymestry  "  age  of  that  remarkable  locality. 
Cmada  and  adjacent  districts  in  the  United  States  have  yielded 
the  greatest  variety  of  n)ecies,  all  of  which,  with  the  exception 
of  t/inoMua  canadenats  and  D.  magnifica,  are  referable  to 
the  Uppei  Silurians.  The  two  species  last  named  occur  in 
the  BUck-Biver  limestone,  a  rock  which  appears  to  be  equi- 
valent to  the  Upper  Llandeilo,  or  to  the  base  of  the  Caradoc 
of  this  conntoT.  A  species  of  MontrniereUa  has  also  been  found 
in  Livonia  (Hussia)  in  rocks  corresponding  in  age  with  those 
in  which  the  same  genus  occurs  in  Crothland. 

Onr  labours  on  the  Trimerellids  have  enabled  us  to  confirm, 
for  the  moat  part,  the  conclusions  of  previous  writers  as  to 
19» 
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the  number  of  species,  and  to  detenniue  the  existence  of  some 
others.  The  three  genera  are  severally  constituted  in  species 
as  follows ; — 

Triinerellk  gnndis,  BUiingM, 

■cumiaabi,  BiUingt. 

Lindattiimi,  DaU. 

BilliDjfsii,  DaU. 

ohioensis,  Meek. 

Ualli,  Dao.  ^King. 

wisbi/eDsiB,  Dae.  dj-  King, 

Dinobolua  Connidi,  llalL 

canadensis,  Biilittfft. 

With  one  or  two  exceptions,  all  the  species  will  be  MI7 

illustrated  in   fire   lithographic  plates  in   our  forthcoming 

memoir;  in  addition  to  which  tnere  will  be  two  woodcnt 

plates  of  diagram  figures  explaining  the  Tarious  parts  briefly 

noticed  on  the  present  occasion,  and  another  showing  the 

relationship  of  Luigula  to  the  family. 

XXXVIIL— On  two  new  %cim  of  Birds  from  the  PftiVippiM 
Islanda.    By  Ahthur  Vbcount  Walden,  P.Z.S.,  F-R-S. 

Ht/loterpe  phtlippinennt,  n.  sp. 
Feathers  of  the  chin,  cheeks,  throat,  and  upper  breast  uU>7 
white,  edged  more  or  less  with  cinereous,  a  dingy  sordid  aspeci 
being  thus  given  to  these  parts ;  an  indistinct  obscure  zone 
crossing  the  breast  and  bordering  the  upper  breast-plumage, 
consisting  of  feathers  which  are  dark  ashy  at  their  l»ise,  then 
pure  white,  tipped  with  dirty  yellow;  the  remainder  of  the 
under  plumage  with  the  flanks  and  under  tail-coverts  sulphur- 
yellow,  each  feather,  however,  being  iron-grey  at  the  base 
and  then  white ;  entire  head  dark  smoke-brown,  lighter  on 
the  ear-coverts;  remainder  of  upper  plumage  olive  green, 
rather  darker  on  the  outer  edges  of  tne  quills  and  on  tbe 
rectrices ;  under  carpala  and  axularies  pale  lemon-white ;  tail 
slightly  forked ;  bill  horn-brown. 

Iiongitudo 

Roetr.  a  oar.  Alie.  Caude.  Tanl 

0-32  3-26  312  0-76 

From  an  example  obtained  in  Luzon  by  Dr.  B.  Meyer  and 
labelled  a  "  male. 

Orfhatomus  caslaneiceps,  n.  Sp. 

Entire  head,  lores,  streak  under  the  eyes,  and  the  ear-coverta 

chestnut;   nape  and  Interscapulaiy  region  dark  ashy,  with 
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scarcely  a  tinge  of  olive-green ;  feathers  of  the  middle  of  back, 
aroOTginm,  and  upper  tail-corerts  dark  aahj  at  base,  with 
jellowiflh  olive-green  tips;  qoilb  brown, with  bright  yellowish- 
green  onter  edges ;  rectrices  above  paler  brown,  edged  near 
Uieir  insertion  and  more  or  less  throughout  theii  length 
with  the  bright  yellowieh  green  of  the  quilla ;  outer  rectrices 
deddedly  darker  brown  than  the  middle  pair ;  the  middle  pair, 
which  is  longest,  with  a  faint  subterminal  bar  or  drop ;  the 
next  pair  with  an  obvious  dark  snbterminal  drop,  which  ia 
still  more  evident  in  the  remaininE  rectrices ;  all  the  rectrices 
with  a  narrow  albescent  terminal  fringe ;  on  their  nnder  sur- 
faces the  green  edgings  appear  brighter  than  when  seen  from 
above ;  a  few  of  the  chin-teathers  fulTous ;  throat  and  cheeks 
why  white ;  feathers  of  the  breast  pale  ash,  with  broad  luteous 
or  yellowish -white  centres,  giving  the  breast  a  striped  appear- 
ance ;  the  remainder  of  the  leathers  of  the  under  plumage  silky 
white,  ashy  at  the  base ;  those  of  the  flanks  with  a  faint  yel- 
lowish tinge ;  shoulder-edge  and  under  carpals  yellowish  white ; 
uillaries  silky  white,  tipped  with  yellowish  green ;  thieh- 
coverts  pale  ferruginous  :  maxilla  pale  horn-brown ;  mandible 
yellowisn  white ;  legs  like  the  maxilla,  only  paler.  A  large 
species  with  a  long  and  stout  bill. 
IiOTigitudo 
Rortr.  a  oar.  Als.  Caadn.  Taiu. 

0-GO  2  2-20  085 

Obtained  in  the  Philippine  island  of  Quimaras  by  Dr.  B. 
Meyer  during  the  month  of  March.  The  single  example  pro- 
cured is  labelled  a  "  male." 


XXXIX.— Ob  the  NomtncJcUure  of  the  Forammifera,  By  W. 
K.  Parker,  F.R.S.,  and  Prof.  T.  Rupert  Jones,  F.R.S., 
F.G.S. 

Part  XV.   The  Speciee  fyured  by  Ekrenherg, 
[Contanued  fh>m  p.  200.] 

XIX.  Miscellaneous  Recent  Foraminifera, 
§1.  Tripoli jrom  San  Frandeco.  (Monatsber.  1853,  p.  216.) 
PI-  XXXIII.  XIII.  fig.  27,  Ortxmmoetomum  simpleXf  seems  to  be 
a  young  Bofivtna  dilatata  (?). 
§2.  Blown  Sandf  Libyan  Desert. 
PI.  XXXiv,  X.  A.  6.  Tri(oculina^    Indeterminable. 

§3.  Bhuin  Sand,  Baltic,  near  Wismar,  Mecklenburg. 
•LxxxiT.  X.  B.  1.  Botalxaghbuiosa  *aPlanorbuUna  fflobuloaa. 

D,g,t,.?<i  I,,  Google 


254  Mesara.  Farkei  imd  Jones  on 

§  4.  Deep-aea  mud,  ^ean  Sea ;  1200  feet  (£.  Forhe»,  1842). 
(Monatab.  Berl.  Akad.  Wiaa.  1854.) 

Fl.  XXXV.  A.  XIX.  A.  6.  Botalia  globuhsa?  =Planorbulinagl0- 
bulosa  (Ehr.),  or  Olobigerina? 

With  Spicules,  Diatoms,  PoljcyBtiDea,  and  sand*. 

§5.  Anchor-mud,  Cape  Blanco,  Weat  Africa. 
Fl.  XXXV.  A.  XIX.  B.  3.  Calcarina  atlantica  =  Planorindina? 
With  Spicules  and  Diatoms. 

&6.  Anchor-mud,   SpiUbergen.     (MooatsK  1841,  p.  206; 
ALhandl.  1841,  p.  364.) 

PI.  XXV.  A.  XX.  9.  Uoiqerinai  boreali*.     Indetenninable ;  bnt 
it  maybe  four  chambera  of  a. Ptanorbulina  {TrwKotif 

With  Spicules,  Diatoms,  and  sand. 

§7.  Deep-Ka  Mud,  South  ibfc;  1620  fcet,  S.  lat.  62=42', 
W^.  long.  55°.  (Monateb.  1844,p.  191.   Sir  James  Clark  Bras, 
'Voyage  in  the  Southern  and  Antarctic  Regions,'  vol.  L  p.  344, 
1847.     Ann.  Nat.  Hist.  oo.  90,  vol.  liv.  p.  169.) 
Fl.  XXXV.  A.  XXII.  22.     Guttulina"^  divergetu  (as"  Oramao- 
stomum,  1844").     Indeterminable;   it  maj  perhaps  be 
a  BuJimina. 
With  Diatoms,  Spicules,  Polycystines,  and  sand. 

§  8.  Sea-lifi  of  the  Deep  Adantic.  (Monalsb.  1853,  p.  782 ; 
1854,  pp.  54-75,  236-250.) 

PI.  XXXV.  B.  IV.  A.  Oroup  of  Foraminifera,  Spicnlea,  Diatonu, 
Folycystines,  and  sand ;  from  10800  feet  depth .-  mag- 
nified 100  diameters, 
e,f,  m.  Olobigerina,  sp.  ?     Olobigerina  buUoidee. 
1   pi       ij       an  of  9-  Olob.  bulloides. 
"'  '   "'    \n.  Pulvinulina  Menardii. 

i. 1  ^"^^^  I  SmaU  thick-set  Olobigerina  huOoidei. 

k,  I. .  ap.?     OlobigeriTia  (small). 

n.  Rotalia,  sp.?     Small  GristeUaria  or  Nonwntna? 


o.  Textilaria,  sp,?     Small  stout  Text,  gibbosa. 

Vo.  Qrammostomnm  acnleatum.    Vulvulina  aatlea 
ith  Spicules,  Folycystines,  Diatoms,  and  sand. 


*  Inthe'Monatsbericbto'for  1868  (1S69,  pp.  10-30)  Dr.  Ehrenbaig 
hn  given  ahort  dsacriptiona  of  eight  "  new  geneia  "  and  •Bventj-oae 
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Uagnified  300  diftmeters : — 
Figs.  1  &  2.  PtygOBtomum  Orphei.    From  840  feet.    •^Globi- 

gerina  buUmdea,  rongb  shell. 
Figs.  3  &  4.  Fhanerostomum  atlanticam.     From  6480  feet. 

Olob.  cretacea,  smooth. 
Figs.  5&  6.  Globigerina  ternata.   From  840  feet.     Olob.  bul- 

louitt,  ordinaiy  heaped  vat. 
Fig.  7.  Spiropleontes  nebolosos.     From  10800  feet.     Palvt- 

nulina  repanda,  outspread  form. 
Fig.  26  represents  a  small  Olobigerina  on  a  living  Conferva 

(Hi/ffrocrocia  Er^  from  12000  feet  (about  2^  miles) 

depUi. 

§9.    Volcanic  May-dust,  of  May    1812;    Sarbadoes,   West 
/iKfiiM.  {Monatab.  1850,  p.  359.) 

Fl.  xxxTiii.  xzi.  fig.  22,  Botalia  globulosa.     This  appears  to 
be  a  Olobigerina. 

§10.  HalibiolilAic  Volcanic  Mud,  Moya,  Sckeduba,  Eastern 
Archipelago.  (Monatsb.  1846,  pp.  171,  207.) 
PI.  IKXVin,  XXIII.  fig.  1.  Rotalia  globulosa.     Planorhulina. 
fig.  2.  Textilaria    leptotheca.       VirguUna 

Schreibersii,  Cz. 
fig.  3.  T.  globulosa.    Text,  globulosa,  Ehr. 
fig,  4.  Textilaria.     T.  gibboaa,  D'Orb, 
fig.  5.  T.  aculeata.   T.  tubangulata,  D'Orb. 

§11.  Storm-dust. 
PL  XXXIX.  fig.  140.  Textilaria  globulosa.    Small  T.  gibbosa  or 
T.  globulosa. 

§  12.  Sirocco-dust  in  Malta,  1830. 
PL  XXXIX.  III.  e.  Rotalia  globulosa  (aenaria?).  This  is  proba- 
bly a  Ol(Aigerina ;  but  perhaps  it  is  Planorb.  globulosa. 

§13.   Coloured  Rain  in  Ireland,  April\i,\M:Q.    (Monatsb. 
1849,  p,  200.) 
PL  XXXIX.  XIV.  g.  Textilaria  globulosa?     This  seems  to  be 

either  a  small  rough-shelTed  T.  gibboaa,  ox  a  Olobigerina 

of  irregular  shape. 

XK.  HiSCELLANEOUB  FOSfilL  FORAHIMIPERA. 

§  1 .  Polgcgitina-deposita  of  Barbadoes  and  Nicobar  Islands*. 

*  We  refer  the  stadent  to  the  beautiM  plBtes  of  Dr,  Conntd  Schwager'B 
a  the  fouil  Fonuoinifera  of  Ku  Nikobor  (<  Novara-Exfiedidou,' 
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(Monatsb.  1846,  p.  382,  with  illnBtrations ;  1847,™.  40-60; 
1850,  p.  476,  &c.  Schomburgk, '  Histoiy  of  Barbadoes,'  1848, 
p.  556,  pU.  1,2,  p.  560.) 

PI.  xxxvr.  fig.  67.  Planulina  mica.     Yonng  I^anorhvlina. 
fig.  68.  Rotalia?     Planorbtilina  amuumoides, 

§  2.   NummuJitic  Limestone  of  Trannstein,  Bavaria,     (llo- 
nateb.  Juli  1854.)     Magnified  300  diam. 
PI,  XXXVII.  IV.I.  Giittulina  turrita?      Verneuih'na  pygmta 
(Egger).  _  .  ,        , 

2.  Mesopora  chloris.     {A  green  internal  cast.) 

Some  early  segmente  o\  AHaplophragmiwn. 

3.  Planulina  ammonia,    Opercuiina.    Compare 

Op.  Wi-is,  GUmbel,  1868,  'Foraro.  nord- 
alp.  EocSngeb,'  pL  ii.  fig.  113. 

4.  Rotalia  mriifl.    Obscure ;  probably  a  prickly 

Globigerina  coated  Trith  calcareous  grannies. 

§3.  Fl&itpr  [Lower   ChaJk)  Limestone,   Teplitz,  Bohemia. 
(Monatsb.  1844,  p.  414.)     JIagnified  300  diam. 
PI.  XKXVII.  VI.  1.  Cenchridium  oliva.      An  entosolenian  La- 
gena  glohosa. 
2.  Proropoms  cretse  ?    Probably  a  Pbtymor- 
phina. 
3  &  4,  Rotalia  globulosa  tennior.  1   /n  . . 

5.  pertus.?  }0«.jm»«. 

§4,  Homstone  (Cretaceoua)  pebble,  Delitzsch,  Saxony.  (Ab- 
handlungen,  1836,  p.  110  &c.  pi.  i.) 

PI.  XXXVII,  VII.  12.  Textilaria  globnlosa.      (A  cast ;   magn. 
100  diam.)     Indeterminable. 

Together  with  Xanthidia,  Peridinia,  &c. 

-§5.  Hornatone  of  the  Coral-rag,  Cracow.  (Monatsb.  1836, 
p.  196 ;  1843,  p.  161 ;  Abhandl.  1838,  pp.  39,  76,  78,)  Mag- 
nified 300  times  linear. 

PI.  XXXVII.  Tin.  5.  Nodosaria  urceolata,  1838.   A  cast.   No- 
doaaria. 
6.  Soldania  elegans,  1838.   A  cast.    CrUtd- 
laria. 
Together  with  Xanthidia  &e. 

§6.  Yelhw  Jurassic Melonia-limestone  from  the  Kaisertttdd, 
Baden.     (Monatsb.  1843,  p.  105.) 
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PLzxxvn.  IX.  A.  A  small  piece,  of  the  natural  size,  consisting 
of  minate,  globular,  onifonn  bodies,  lying  in  contact 
without  calcareona  cement.  Fig.  1,  BorJia  {Mehnia) 
tphceroidea  (1842) ;  figs.  2  £  3,  sections.  Magnified  20 
mam.  These  have  externally  the  appearance  of  A  fveolituB, 
prolately  spheroidal  in  shape;  the  internal  stmctm«, 
however,  though  obscure, -is  not  that  of  Alveolina  [Borelts 
of  Montfort  and  Ehrenberg),  but  is  like  that  seen  in  Fu- 
gutina,  Endothyra,  and  Involutina.  Regarding  Ehren- 
berg's  specimens  as  Endothyra,  and  taking  the  rock  for 
Jorassic,  these  are  the  yonngest  known  of  that  genua*. 

§7.    Yellmo  Jurassic    Mehmia-limeston6y     York^    England. 

(MonatBb.  /.  c.) 

This  is  said  to  have  the  same  appearance  as  ix.  A.,  but  to  differ 
br  contiuning  some  few  extraneous  objects,  such  aa  B.  1, 
Nodosaria,  ap.? ;  2,  Texlilarta,  sp.?;  3,  Ci/pris?  These  are 
figured  of  tne  natural  size,  x  iga.  1  &  2  are  clearly  as 
stated.  Fig.  3  is  a  simple,  convex,  oval  object,  possibly 
s  Cytherella  (?].  As  to  the  presumed  Alveoli ne  character 
of  this  Oolite  we  have  no  further  evidence  than  the  state- 
ment quoted  above. 

§8.  PI.  XXXTII.  IS.  c.  A  brown  "Melonia-limestone"  from 
the  Oolites  of  Bath  is  also  alluded  to,  and  a  minute  Tro- 
chue  or  PUurot6maria7  is  figured  from  it  (C.  1).  There  is, 
however,  no  figured  evidence  of  the  presumed  Alveoline 
character  of  this  rock. 

§9.  Melonia-  and  Alveolina-limeslones  and  horristones   of 
Rtana.  (Monatsb.  1842,  p.  273 ;  1843,  pp.  79, 106.)    A  white 
friable  Bellerophon-limestonefrom  Witegra  on  the  Onega  Lake. 
PI.  XXXYII.  X.  A.  A  piece  figured  nat.  size.     Figs.  1-4,  Tex- 
titaria  palceotrochtfs,  nat.  size  and  4  diam.    This  is  a  Val- 
tmlina   (compare  xi.  12  &  13).     Together  with  email 
Poyzoan(?)  stems  (figs.  5  &  6). 
X.B  18  a  similar  rock,  with  minute  helicoid  shells  (b.  1, 
Ewmphalus?  nanus,  and  B.  2,  Eu.?  inversus),  which  are 
much  like  Spirorhis. 
510.  Melonia- and  Alveolina-hornatone  of  the    Mountain- 
limestone  of  the  Pinega  (Dwina),  Archangel.    (Monatsb.  1842, 
p.  273;  1843,  p.  106.) 
B.  XXXVII.  ^.  C.  A  piece,  nat.  size,     a  figs.  1-4,  Bareliaprtn- 

'  luBiketcb  ofthoranpoof  Fomminiferain  time,  byoneof  u«,  in  the 
'Proceed.  Geol.  Assoc.'  vol.  iii.  pp.  180 &  182, i^Wuteio  was  iasdverlentlj 
nxde  to  take  the  place  of  Bndatkyra  in  thiB  Junouc  etage. 
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cepa,  nat  size  and  magn.  4  diam.  Ovoid  in  shape.  Figs. 
5,a,b,  Alveolina  montipara,  nat.  eize and  magn.  4  diain. 
Fusifonn.  [In  tlie  pkte,  tig.  6,  outline  or  longituflinil 
section,  nat  size ;  fig.  6,  longitudinal  section,  opened  W 
weathering,  magn.]  There  can  be  no  doubt  of  these  shelu 
being  (fig.  5)  Pusulina  cylindrica,  Fischer,  and  (fig.  4) 
its  short  sphieroidal  variety. 

(11.    Melonia-hortulone    of     tie    Mounlain-UmesUme  of 

PI.  xsxvii.  X.  D.  A  piece,  nat.  size.  D.  figs.  1-4,  R>rtlu 
sp/uFrotdea?  (1842),  nat.  size,  and  views  and  section 
magn.  Very  small,  oblately  spheroidal,  deeply  and  evenlj 
furrowed  longitudinally;  chambers  small  (or  nearly  filled), 
decidedly  Fusuline  in  character.  Figs.  5,  6,  B.  congtrida, 
nat.  size  and  magn.     Such  a  FusuTina  as  this  has  been 


found  fossil  in  the  Arctic  Regions*.  Figs.  7-9,  Alveolina 

fri&ca  (1842) ;  nat.  size  and  magn.     This  is  a  Ftmlxna 
ke  c.  5.  Figs.  10, 1  a-f,  represent  Borelta  (Meltmia)  meh, 


from  the  Karst,  near  Trieste,  for  comparison.  This  is  a 
true  simple  Alveolina,  with  a  section  very  different  from 
that  of  any  of  the  above. 

^12.  Hornstone  of  the   Mountain-limestone,  with   Spirifer 

mosquensis,_/7-<»n  Tula,  Russia.  (Monatsb.  1S43,  pp.  79, 106.) 

PI.  XXXVII.  XI.  A-D.   The  material  variously  shown. 

Pigs.  1,2.  Alveolina priscai  These  are  internal  casts  oiFu- 
sulina  cjflindrica ;  but  the  shape  of  the  chambers  is  not 
so  definitely  quadrangular  as  in  figs.  5  &  8.  This  may  be 
due  either  to  mineralization  or  to  some  obliquity  in  the 
section. 

Fig.  3.  Borelis  labyrinthiformis  (1843).  A  vertical  section  of 
the  internal  cast  of  a  Fusulina,  of  aa  oblate-epheroidat 
shape. 

Figs.  4, 5.  B.paUeophws.  Casts  of  a  Fusulina,  wiUi  short  alar 
prolongations  of  the  chambers,  and  therefore  to  some  ex- 
tent Nommulinc  in  shape,  being  discoidal  with  keeled 
edge. 

Fig.  6.  B.  paUe<^hacu8.  A  cast  of  a  similar  but  thicker  Fu- 
sulina. 

Figs.  7,  8.  B.  pakeospiwra.  Casts  of  a  somewhat  similir 
FwnUina,  but  ban%l-shaped,  having  considerably  produced 
alfe.     In  shape  it  correeponds  with  X.  D.  1-4. 

■  RuuKna  hyperhorea,  Salter,  in  Belcher*! '  Arctic  Vt^age,'  186S,  vol  a. 
p.  380,  pi  xzxTi.  figs.  1-3, 
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Fig.  9.  OrammMtomum  burttgerum.  Embedded  CAst  of  & 
Textilaria  (to  all  appeantiioe},  with  oval  Begmente. 

Fig.  10.  Nodoaaria  rndea:.  Cbamber-casta  of  a  Qoubtful  Fora- 
minifer,  in  a  row,  with  indications  of  a  narrow  straight 
shell,  but  showing  no  stolons. 

Fig.  11.  Sotalia  anliqaa.  A  rotaliform  Endothyra:  with 
chamber-casts  like  those  of  small  Planorbulince  (Mantell, 
Philos.  TraDsact.  1846,  pi.  zxi.),  and  at  the  same  time 
like  those  of  Phillips's  Endotkura  Bowmani  (Proc.  Geol. 
Polytech.  Soc.  W.  Riding  Torkshire,  1846,  Tol.  ii.  p.  277, 
pi.  vii.  fig.  1). 

Fig.  12.  T^ataxia  oonica  (1843);  fig.  13.  T.  conical,  side 
view  ("compare  TexUuuna  palaotrochua").  As  before 
intimated,  tnb  is  a  Valmilina,  or  at  least  a  Valruline 
modification  of  TVochammtna, 

Fig.  14.  Textilaria  jrdcata.   Probably  the  edge  view  of  fig.  17. 

Fig.  15.  T.  lagenom.     The  same  aa  fig.  9. 

Figs.  16  &  16*.  T.  lunaia  {1843}.  Apparently  a  broad  pyra- 
midal Textilaria. 

Fig.  17,  T.  recuroata.     Side  view  of  T.Jidcata,  fig.  14. 

Forms  similar  to  figs.  11, 12, 13, 14,  and  17,  besides  others, 
have  been  found  in  the  Mountain-limestone  of  England  and 
Scotland  by  Messrs.  Tennant,  Darker,  Phillips,  Sorby,  Hark- 
nes9,  Holl,  Yonng,  Moore,  and  Brady.  The  last-named  has 
made  a  preliminary  notice  of  them  in  the  Brit.  Assoc.  Report 
for  1869,  Trans.  Sect  p.  381,  and  has  elaborated  one  form  in 
particolar  {Saccammina  CarterCj  in  the  Ann.  Nat.  Hist.  ser.  4. 
vol.  vii.  p.  177  &c.,  pi.  zii.  See  also  "  Monogr.  Polymorph,,' 
linn.  Soc.  Trans,  vol.xxvii.  p.  199. 

Futtdina. — With  regard  to  the  Fnsullne  specimens,  Prof. 
Ehienberg  has  evident^  taken  Alveolina  melo,vai.0  (F.&M.), 
tbe  Melonia  tpharoidea  of  De  Blainville  (1824},  as  the  Wpe for 
those  having  a  prolatcly  spheroidal  shime.  'l^ie  is  also  the 
BortHa  mdonioiaes  of  De  Montfort  (1808) ;  hence  the  use  also 
of  the  latter  generic  termf.  But  the  Carboaiferons  specimens 
are  not  of  this  genus,  and  had  been  rightly  discriminated  by 
Fischer  de  Waldheimt. 

t  For  a  Inbliognpliic  hutoir  of  Ahtolma,  see  our  memoir  in  Ana.  Nat. 
Hirt.  tar.  3,  yoL  tui.  pp.  161  && 

1 'OrTcU^ph.  Moecou,' 1830,  p,  17,pL  xiii.  Fi^  l-fi  Uluctnte  bis 
AnJou  eylmdnea',  and  figs.  6-11  are  devoted  to  bu  JFl  rfaproua,  wbicb 
ii  tbe  Mine  u  F.  evUndrica,  but  showing  a  different  upect  of  interikr, 
boinR  opened  at  a  different  portion  of  the  surface  by  weAtberiiw.  See 
ilw D'OibtKDT  in  'OeoL  RnMda, &c  v(^  ii.  p.  15 ;  andD'EicbwaUTi '  JJe- 
thM  SfMdca/  S-  livT.  186^  pp.  349  Ac 
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In  treating  of  Fusulina  in  the  Ann.  Nat.  Hiat,  aer.  3,  vol. 
viii.  p.  166  (1861),  we  regarded  it  aa  an  Aheolina;  but  Dr. 
Carpenter's  reaearchea  have  aettled  its  higher  rank  as  a  hjaline 
and  tnbuliferons  shell  near  Nonionina  &nd  Nitmmulina*,ta 
intimated  by  D'Orbigny.  Prof.  Ehrenbere  seema  to  have 
adopted  the  terms 'M7reo^inn"  and  "Borelia  for  the  long  and 
short  Fuattlin<e  respectively  t-  If  arranged  in  order,  according 
to  the  atnoant  of  compression  or  the  aiminishing  lenzth  of 
axis,  the  FuauHnce  fignred  in  the  plate  before  na  wonla  stand 
thus: — 

,.,      1.  .         ^  ^  n  a~\    f  Fusiform.  Thesameas 

1.  Alveolm.  pmc.    X  D  1-S\     ^.^^^,^  j,^;^ 

2.  mont,p.riLI.C.5,<.,J._r  \l;„J„-ca,MF.dg,ruL 

3.  priaca?  XI.  1,  2.     Long  barrel-shaped. 

4.  BoreliB  constricta.    x.  D.  5,  6.     Cylindrical,  bnt  con- 

stricted in  the  middle. 

5.  princeps.  x,  c.  1-4.     Ovoid. 

6.  sphffiroidea.  x.  D.  1—4. 1  Oblately  spheroidal ; 

7.  palffiOBphiera.  XI.  7,  8./     barrel -shaped. 

8.  labyrintbiformia.    xi.  3.     Deeply  oblate;   thick 

disk  with  rounded  edge^. 

9.  palseophacus.   xi.  6.     Biconvex,  with   flattened 

faces ;  a  disk  with  attenuate  margin. 

10.  palfeophua.   XI.  1-5.     Lenticular. 

Thua,  with  every  possible  gradation  of  shape  between  them, 
the  longitudinal  aection  of  the  first  ia  of  the  same  outline  as  the 
vertical  cross  section  of  the  last ;  whilst  all  present  the  same 
spiral  arrangement  of  chambers  (snbqnadrangular  in  section) 
when  exposed  by  a  median  section  across  the  long  specimens, 
and  par^lel  to  the  two  faces  in  the  discoidal  and  lenticular 
forms. 

Fusulina  cyltndrica  has  been  found  in  the  Carboniferoos 
rocks  on  the  Ohio}  and  of  Upper  Missouri  (Marcou/Geol.  Map 
U.  S.  and  Canada,'  text  p.  36,  8vo,  Boston,  1853;  and  Meet 
and  Hayden,  '  Falfeontol.  Upper  Missouri,    1865,  pi,  i.  figa. 

•  'Introd,  Study  Foram.' 1802,  j».  304 &c.;  'Mouth.  UicroKop.JounL' 
ISrOjp.  ISO. 

t  We  are  obliged  to  come  to  this  conclurioD,  altlioiigli  onr  respected 
autbor  bad  a  decidedly  different  opinion  in  1842.  In  the  Monalsb.  1643, 
p.  374,  he  stftten  that  "  1.  Mflonta  (Borelu)  upharoidfa,  2.  S,  coratrida, 
3,  B.  princepi  (2  lines  loap),  fmd  4.  Alreolina  prisca  (\  line  long-,  fusifonn), 
oecuiria^  mixed  up  together  in  the  white  C&rhoDiferouB  Miliolite-IimeRtone 
of  the  (^eida  I.Alie,  are  very  difierent  an  to  spedes  from  the  eridently 
allied  FatuHnet  of  RuFeia." 

]  De  Vemeuil,  'Silliuui'e  Amer.  Jouni.*  ser.  2,  vol.  ii.  1846^  p.  293 1 
Bullet  Soc.  Q6a\.  France,  «er.  2,  vol.  iv.  pp.  682,  684,  &  708. 
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6a~6i).  Also  in  CalifoFDia  (Meek  and  Qabb,  'Geol.  Sorv.  Cali- 
fornia, Palieont.'  vol.  i.  1864,  p.  4,  pi.  ii.  fig.  2),  together  with  F. 
Crilig  (fig.  1,  p.  4)  and  F.  robusta  (fig.  a,  p.  3).  Abich  fonnd 
Fusultna  ap/uerica  in  the  Caucasus :  Vergleich.  Gmnd- 
rSge  Kaukas.'  &c.,  M^m.  phya.-math.  Acad.  St.-P^tereb,  vol. 
vii.  pi.  iii.  fig.  13.  B.  F.  Snumard  found  a  Permian  Fusulina 
{F,  elongaia)  in  New  Mexico  and  Texas :  Transact.  Acad. 
St  Louia,  Tol.  i.  no.  2,  1858,  p.  297 ;  see  also  Haydeo's  '  Ke- 
ports,'  F.  robusta  has  also  been  found  in  the  Upper  Carbon- 
iferous Limestone  of  the  Southern  Alpa  (Canal-Thai,  Uggo- 
witz).  Prof,  Saess  regards  it  as  the  same  as  F.  ap/uenca, 
Abich,  and  notes  its  occurrence,  with  F.  cylindriea,  in  Russia*. 

There  can  be  little  doubt,  with  the  evidence  of  gradational 
forms  given  in  the  'Mikrogeologie,'  pi.  xxxvii.,  that  all  these 
and  even  other  Fuauliiue  may  belong  to  one  and  the  same 
loological  apecies.  It  is  highly  probable  also  that,  on  strict 
comparison,  one  and  the  same  variety  would  be  found  to  have 
claim  to  two  or  more  of  the  names  quoted  above  and  in  the 
foregoing  list,  made  from  the  '  Mikrogeologie.' 

In  a  specimen  of  white  ^iMu/ina-limestone,  brought  from 
Russia  by  the  late  Sir  R.  I.  Murchison,  we  have  found  well- 
characterized  fragments  of  Dcntalina  communis  and  a  conical 
Valvulina.     Such  a  fonn,  recent,  passes  into  Trochai 


iquamata;  and  Tr.injlata  passes  into  Lituolai  and  Lituola, 
through  Trochammina,  becomes  Involutina  and  Endothyra  f. 
This  low  Rotaliifonn  shell  {Endothyra)  occurs  in  specimens 
collected  by  Dr.  HoU  from  some  clay-seams  of  the  English 
CarboDiferona  Limestone,  in  sections  of  Carboniferons  Lime- 
atone  made  by  Prof.  Phillips,  of  oolitic  Mountain-limestone 
made  by  Mr.  H.  C.  Sorby,  and  in  several  other  collections. 
As  Valimiina  passes  gradually  into  Trochammina  by  traceable 
links  (Brady),  and  as  the  last  and  Involutina  are  closely  related, 
we  are  not  surprised  to  find  a  variety  of  modifications,  even 
Textilariiform,  of  this  low  group  in  the  Palaeozoic  strata,  and, 
on  the  other  hand,  Endothyran  modifications  higher  up  in  the 
series,  as  Ehrenberg's  Jurassic '*  ^tM-e^is  spheeroidea  (IX.  A. 
1-3)  above  noticed  (p.  257). 

Miae^laneous  Fossil  Foraminifera  figured  by  Ehrenberff  in  the 

'  Mikrogeologie.^ 
I.  BaHadoes  {laie  Tertiary). 
Planorbulina  (young),  and  PI.   ammonoides  i^Rss.), 

■  See  Sueae'g  valu&ble  note  on  the  diitributioa  of  F^imlaui  in  America, 
Eoiope,  and  ArmeniR,  Proc.  Geol.  Inst.  Vienna,  Jan.  4jI670;  Quart 
Jonni.  Geol.  Soc.  vol.  zxvi.  Miecell.  p.  3. 

t  See  above,  p.  259 ;  also  H.  B.  Br&dj'B  notes  on  these  Forsnunifers, 
Ann.  Nat,  Hiat  ler.  4,  voL  tl  pp.  60-62. 
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2.  Nummulitic  Ltmettone,  Traunatein,  Bavaria. 

1.  Haplophragtninm. 

2.  Verneuilina  m'gmtea  {I^ger). 

3.  Globigerina? 

4.  Operculina  ammoniB  {Ehr.). 

3.  Fldner-Kalk,  Teplitz,  Bohemia. 

1.  Lag«n8  (Entosoleaia)  globosa  (Monloff.). 

2.  Polymorphina  ? 

3.  Teztilana  globulosa,  Ehr. 

4.  Globigerina. 

4.  Eom»U>ne  {Cretaceous),  Saxony. 
1.  Textilaria  globuloea,  Ehr. 

5.  Coral-rag^  Cracow. 
Nodosaria  and  Criatellaria. 

6.  Jurassic  Limestone^  Eaiseratuhl,  Baden. 
1.  Endothjra  aphasroidea  (£ftr.), 

7.  Jurassic  Limestone,  York,  England. 
Xodoaaria  and  Textilaria. 

8.  Jurassic  Limestone,  Bath,  England. 

9.  Carboniferous  Limestone,  Witegra,  Russia. 

1.  Valvulina  (Tetrataxis)  palteotrochvu  {Ehr.). 

10.  Carbonifiirous  Bbmatone  of  the  Pinega,  Archangel. 

1.  Fuaulina  cylindrica,  Fischer, 

2.  princepa  {Ehr.).     This  is  probably  the  same  uF. 

^hxerica,  AbicL,  and  F.  rc^ntsta,  Meek. 

1 1.  Carbonijvroui  Hornstone,  Witegra,  Rutsia. 

1.  Fumilina  cylindrica,  Fisch. 

2.  constricta  {Ehr.). 

3. spliceroidea  [Ehr.), 

12.  Carbonifirous  Hornstone,  Tula,  Russia. 

1.  Nodosaria?  index,  £%r. 

2.  Fusulina  cylindrica,  Fisch. 

3.  palseoepheera  {Ehr.). 

4.  labyrintbiformU  {Ehr.). 

5.  palffiophacus  {Ehr.). 

6.  palfflophufl  {Ehr.). 

7.  Textilaria  barsigera,  Ehr. 

8.  fUcata  (i«?recurvata),  Ehr. 

9.  •  lonata,  Ehr. 
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10.  ValTollDa  (TetnttaziH)  palieotrochas  {Ehr.). 

11.  Endothjra  antiqaa  {Ehr,),    Poeeibly  th«  Bame  as  E. 

Bovmanif  PhiL 
We  have  now  fioished  the  critical  examination  of  the  itlos- 
trated  Foraminifera  so  liberally  and  magnificently  set  forth  in 
the  '  Kikrogeologie.'  There  remain,  however,  some  equally 
beaatifiil  drawinea  and  coloored  engravings  of  Foraminifera 
tni  their  mtemal  carts  in  the  '  Abhandlmigen'  of  the  Berlin 
Academy,  illustrative  of  the  great  microacopist'a  researches  in 
green  sand  resulting  from  the  infiUings  of  uiese  minute  shells 
and  other  little  cavernous  organisms  and  the  subsequent  decay 
of  the  enclosing  tissues,  and  of  his  successful  work  in  the 
utificial  production  of  analogous  casts.  In  the '  Monatsberichte' 
for  1858  are  still  later  researches  oo  such  siliceous  casts, 
with  some  illustrations.  We  proceed,  therefore,  with  the  ex- 
amination of  these  plates,  as  part  of  the  Mucelianeoua  Fossil 
Foraminifira  fignrea  by  Dr.  Ehrenberg. 

il3.  On  Oreen  Sand*  and  its  elucidation  of  Organic 
L^  (Abhandl.  preius.  Akad.  Wise,  aus  dem  Jahre  1855, 4to, 
Berlm,  1856,  pp.  85-176;  read  in  July  and  August  1854,  and 
m  February,  March,  May,  and  July  1855.) 

In  this  inemoir  are  described  foraminiferal  shells  and  int^nal 
casts  from : — 

I.  &  II.  1.  TertiaiT  glanconitic  sand  of  Fontoise,  France, 
p.  104 ;  2.  Tertiary  glanconitic  sand  of  Fierre-Laie,  near  Paris, 
p.  105 ;  3.  Tertiary  green  sand  from  Westeregeln,  Hanover, 
p.  105 ;  4.  KiimmuLtic  Limestone  of  Trannstein  near  the 
Ghiem-See,  Bavaria,  p.  105;  5.  Nummulitic  Limestone  of 
Montfort,  D^partement  dea  Landes,  France,  p.  106 ;  6.  Num- 
molitic  Limestone  of  Fontaine-de-la-MedaiUe,  near  Montfort, 
p.  107  ;  7.  Green  sand  from  beneath  the  Zeu^lodon-Xijaeaiaae, 
Alabama,  North  America,  p.  107;  8.  Chlontic  Limestone  of 
the  Planer,  near  Werl,  Westphalia,  p.  107 ;  9.  Upper  Green- 
sand,  Compton  Bay,  Isle  of  Wight,  p.  109 ;  10.  Greensand  of 
Haldon  Hul,  Exeter,  p.  109 ;  11.  Upper  Greensand,  Handfast 
Point,  Swanage  Bay,  England,  p.  109 ;  12.  Lower  Greensand, 
Handfast  Point,  p.  1 10 ;  13.  Gault^  Escragnolles,  D^p.  du  Var, 
France,  p.  110;  14.  Neocomian,  Lales,  I)6p.  du  Var,  p.  110; 
15.  Loose  green  sand  of  the  Middle  Jurassic  beds  near  Moscow, 
p.  Ill ;  16.  Compact  ^^reeo  sand  of  the  Jttra,  near  Moscow, 
p.  Ill:  17.  Lower  Silurian  green  sand  of  St.  Petersburg, 
p.  112. 

•  8«e  ilBo  Prof.  J.  W.  BaUey's  Memoir  "  On  the  Origin  of  Green  Sand, 
■ndittfonnationiD  the  OceauB  of  the  present  Epoch,"  iu  the  Qiuurt.  Jouni. 
MioMc  Soc.  no.  x>-iu.,  1867,  pp.  83-87. 
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III.  "  Gemarks  on  the  green  sand  of  the  Zeufflodon-hmwtoM 
of  Alabama"  {read  February  1855),  pp.  112-116.  IV.  "New 
advBQce  of  knowledge  of  the  green  aand,  and  on  the  abundant 
brown-red  and  coral-red  atone  casta  of  the  PolythalamisQ 
Chalk  of  North  America"  (read  March  1855),  pp.  116-129. 
V.  "  Further  recognition  of  the  higher  organization  of  the  Poly- 
thalamia  bj"  means  of  their  ancient  stone  casts"  (read  Maj 
1855),  pp.  130-145.  VI.  "  The  successful  exposition  of  perfect 
atone  casts  of  Nummnlitea,  with  abundant  organic  structure" 
(read  July  1855),  pp.  146-148.  VII.  "  The  successful  trans- 
parent colouring  of  colourless  organic  siliceous  bodies  for  micro- 
acopical  purpOBea"  (read  July  1855),  pp.  148-157.  The  expla- 
nation of  plates,  pp.  158-176. 

Plate  I.  figs,  i.-ili.  represent  chlorite  &c. 

Fig.  IV.  A  group  of  green  eiliceons  casts  and  portions  of  casts 
from  the  Nummulitic  Limestone  of  the  Traunstein.  They  are 
numbered  (1-11)  in  the  text,  p.  159,  and  lettered  (a-f)  in  the 
plate  and  its  explanation,  p.  160:  fig.  a("Rotalia")  probably 
oelonga  to  an  Operculina;  fig.^  ("Rotalia")  may  be  part  of 
the  cast  of  asimple  AlveoUna.  The  others  are  veiy  uncertain. 
Fig.  Y.  (p.  160),  Nodosaria,  Zeuglodon-\aa.es,ioa&,  Alabama. 
Fig.  yi. yNodosaria  monile  (tilauconitic  Limestone,  Montfort), 
wmN.  pyrula,  D'Orb.  VII.  &  VIII,,  Nodoaaria  javanica  (Gua 
Linggo-manik,  Java),  haa  parallel  grooves  in  each  segment, 
and  IS  a  Bigenertna  that  nad  a  set  of  internal  ribs  on  the 
cfaainber-wair(incipientlabyrinthicstructure):aeealsoa  grooved 
cast  in  Texttlarta  trilobata,  pi,  IV.  figs.  XV.,  XVI.  Fig.  IX. 
Voffinulina,  Zeufflodon-\imeatoae.  Fig.  X,  VaginuUna  tubit- 
lala,  Glanc.  Limestone,  Montfort. 

PI.  11.  fig.  I.  (p.  161),  Texlilaria  fflobuloaa,  Num.  Limeat. 
Traunstein.  Fig.  II.,  Qrammostomum  aUenuatum,  and  fig.  lU., 
Or.  angulatum  (Num.  Limeat.  Montfort),  are  Textilaria  aagit- 
tula.  Fig.  IV.,  Text,  euiyconua?  (Zeugl.-l),  is  Text,  agglutiiumt. 
Fig.  v.,  Qrammostomum  [Zeagl.A..),  is  Text,  aagittula.  Fig.  VI., 
Oncobotrys  buccinum  {Zeugl.-\.),  is  the  cast  of  probably  a  Poly- 
morphina,  possibly  of  a  Bvlimina.  Fig.  VII.,  Rotalta  umhiliocUa 
(Glauc  L.  Montfort),  is  a  young  nautiloid  form  possibly  Ej^ 
taline,  probably  Operculine.  Fig.  Viii.  (p.  162),  Meaopora 
chhria  (Traunstein),  is  an  Cz'ercufina,  and  not  the  same  aa  is 
figured  in  the  '  Mikrogeologie,'  which  ia  a  Hapl^hragmium 
{Liluola).  Fig.  ix.j  PlanuUna  micromphala  {Zeugl.-\.),  is 
Botalia  Beccani.  Fig,  X.,  PhaneroaUHnum?,  and  fig,  XI.,™- 
nulina  polysolenia  {Zeugl.A.),  are  Planorhulina  vu^aria.  Fig. 
xn.,  CristeUaria  eurt/thalama  {Zeugl.-l.),  is  a  Lituola  {Haplo' 
phraffmium).  Fig.  XHI.  (p.  163),  Olobigerina craaaa  {Zeugl.-l], 
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it  Gloh.  iuBoidea,  Fig.  XIT.  Cfeoponua  eeufflodontta  (ZatglA.^ 
is  PlanorbuUfia  vulgaria*. 

R  III.  (p.  164),  fig.  I.-IT.,  Nonionina?  bavorica  (Traun- 
Btein},  is  g  ^oiiiig  Ampkittegina.  This  is  tlie  earliest  recorded 
appesnuice  of  the  geniia  in  the  geological  series.  Fig.  v., 
Sotalia  {Zatgl.-\.),  is  a  ^oang  Operculina  or  Nummulina? 
Fig.  Ti.,  peculiar  triangalar  dentate  cast  [ZeuffLA.),  is  like  the 
eytai  plane  of  a  Pblyttomella.  Figs,  m.-iz.  (p.  165),  Am~ 
pii&tegf»ajap(mica,axii  fig,  x.,  Heterostegina  daikraUx^  both 
from  the  Orbitoidal  Limestone  of  Gim  Linggo-manik,  Java,  are 
both  the  same  Amph.Javanica. 

PL  IV.  (p.  166)j  fig.  I.  (p.  167),  not  named,  is  an  Ati^ki- 
lUgina  with  parasitic  borings.  Figs,  u.— ni.  (p.  168),  Orbi- 
tmde*  Prattii.  Figs,  viii.-x.,  Orbttoidesjavanicus,  and  fig.  XI., 
(M)i(>u2Mmiin-0l^aZama,bothfTOiQ  Java,  are  the  same  Orhitoidea, 
Fig. zii.,  Cydogiphon'i,  &om  Java,  is  part  of  an  Orbitoidea 
(reared  elsewhere  by  Ehrenberg  to  Orb.  MdnteUt).  Fig.  XIII. 
(p.  169),  SpiropUctai  {Zeugl.-i.),  is  a  Spiropleda.  Figs. 
xiT.-zvi.,  Texttlta^  tnlobaia  (Java,  Orb.  L.) ,  is  an  interesting 
mblabyrinthic  Text.,  already  referred  to  (p.  264).  Fig.  xvii., 
&Mrofocu/tna?  (Trannstein),  seems  to  be  a  QuiTi^ueloculina. 
fig.  XVIII.,  Quinquelocalina,  and  fig.  xix.,  Quinqueloculina 
(Traonstein),  are  undeveloped  young  Milioke.  Fig.  xx., 
Quinq,  aaxonan  (Calcaire  giOSsier,  Pontoise)^  is  a  Quinquelo- 
eaUna,  but  not  of  that  species  which  has  a  thick  shell  grooved 
within.  Fig.  XXI.,  Jriloculina  (Orb.  L.,  Java),  has  been 
puasitically  bored.  Fig.  xxii.,  SpiroIoculiTia  (Orb.  L.,  Java), 
a  very  interesting  in  having  latentl  stolons  from  segment  to 
s^ment,  showing  a  prolepsis  of  the  more  complicated  and 
closely  related  OrbitottUt.  the  outside  of  the  quasi-annular 
tegments  being  mnltistoloniferoas.  These  supernumerary 
ilolons  begin  by  few  and  become  many  in  later  segments. 
Fig.  xxill.  CertUtium?  {ZenglA.).  Fig.  XXIV.  ^rillina?, 
or  young  Mollnsk  ?,  or  Spirorhu  ?  (Alabama) ;  decidedly  a 
young  HoUusk. 

PI.  V.  figs.  l-Tlll.  NwmmviUea  striata  (Conizac,  Dtfp.  de 
I'Aude);  &e.VU,ia  NammitlitiaplamUata  (Lajn.).  Figs.  IX., 
I.  (p.  171),  A.  Murchisoni  (Trannstein).  Fig.  XI. JV.  Dufreno^ 
(Traonstein).  Fig.  sii.,  Foli/atotnatium?  (Traunetein),  is  a 
MyHomeUa.  Figs.  XIII.-XV.,  Polystomativnt  lepaclia_  {Orb.  L., 
Java),  is  Polyatomdla  craticulaia  (compare  pl.  zvi.  fig.  9,  of 
'Introd.  Study  Foram.'  1862).  Fig.  xvi.  {p.  172),  Agaom- 
fludiit  poromu  (Otb.  L.,  Java),  is  OpercultTui.  Fig.  XVll. 
Alveobna  (Java). 

*  Tiro  caato  of  tUs  ipeciea  from  North-AmerioNi  Tertiujr  b«da  were 
%ind  by  Fiof.  Bailer  in  Amer.  Joum.  8c.  184C,  toL  zlviii.  no.  3,  pl.  iv. 

A$m.diMag.N.Hiat.  Ser.4.  Vol.^  20 
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L  Foraminijwa  from  the  Nummuliiic  Limatone,  TVattMteM, 
Bavaria.     See  also  above,  page  256. 

1.  Textilaria  globuloBa,  Ehr. 

2.  PolyBtomella. 
•     3.  Operealina. 

4.  Amphistegina. 

5.  Nummuliiui  MurchifiQiii. 

6.  Dufrenoyi. 

7.  Alveolina. 

8.  Quinqnelocaliaa  ? 

II.  Nummulitic  Limestone,  Montfbrl,  EVimae. 

1.  Nodosaria  pyrula,  i)'Orft. 

2.  Vaginulina  subulata,  Mr, 

3.  Textilaria  eagittula,  Dejr. 

4.  Operculina? 

m.  Nummulitic  Limestone^  Ctntizac,  Franee. 
1.  Nummulioa  striata,  i>'(?r&. 
2. plaaulata  {jMm.). 

IV.  Zeughdon-bede,  AUAama, 

1.  Ki>doasria. 

2.  Yt^Dulina. 

3.  Folymoiphina. 

4.  Textilaria  agglutinans,  D'Orb, 

5.  Bagittola,  Dejr, 

6.  Spiroplecta. 

7.  Globigerina  bnlloides,  i>'  Orb. 

8.  Planorbulina  vulgaris,  D'Orb. 

9.  BotaliaBeccarii  (i,tn.). 

10.  Polyatomella? 

11.  Operculina? 

12.  Haplophragmium. 

V.  Orbitotdes  lAmeatortej  Java. 

1.  Textilaria  trilobata,  Ehr. 

2.  Bigenerina  javanica  {Ehr.). 

3.  PoTystomella  craticulata  {F.  <&  3f.). 

4.  Orbitoidea  javanicus,  Ehr. 

5.  Mantelli?  {Mortm). 

6.  Operealina. 

7.  Amphiategina  jaraDica,  .^r. 

8.  Alveolina. 

9.  Spirolocolina  latoIoniferouB). 
10.  Triloculina. 
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PI.  VI.  Lower  Silurian  green  sand  of  Petersbnrg.  Fie.  I.  a 
[p.  173),  Textilaria globuloaa?,  in  a  piece  of  brownish  suiceo- 
edcaieoos  green  sandrock  (treated  with  acid),  from  under 
the  Orthoceratite  Limestone,  Narwa,  and  fig.  b,  Onttulina, 
at  both  small  Textilarice.  Fig.  c,  Botalia,  from  the  same ; 
a  Kot&lioe  or  Endothyran  form.  Fig.  ii.  (p.  174),  a  thin  slice 
of  the  same  rock  (green),  showing  minute  shaped  txidiesj 
\ij  Solenoliihu  simplex;  20,  Dcrmatolitkis  subtxliai  21,  D. 
gnnulatus :  said  to  be  brownish  calcareous  and  micrcwcopic, 
belonging  to  the  structure  of  Obolut.ajid  abundantly  ecattered 
tliroaghout  the  green  sandstone  of  Karwa. 

PI,  Vll.  Tellow,  red,  and  brown  sand  casts  of  theyeUowiah 
Chalk  of  Alabama,  equivalent  to  that  of  the  Mississippi. 
Figs.  I,  2  ^,  175),  Textilaria  americana.  Fig.  3,  T.  atnata. 
Figs.  4, 5,  OvttulinaturritaOfffjttieVemettilinap^ffmcBa,  Fig. 
%Spiroplecta  americana'?  Fig.  7,  Textttana  americana? 
Fig.  8,  T.  ewrycoma ?,  is  T.  aggluttTuau.  Fig.  9,  T, globuloga ? 
Fig.  10  (p.  176),  Dinwrphina  {Text.^)  acanpara,  is  Text.gh- 
huon.  Fig.  \\,I%i7iero»U>mumhispidtiliim,a3ia&g.  12,i%.?, 
are  &lohigerina  tretacea.  Fig.  13,  Sotalia  P,  is  a  young  Hm- 
bate  I^norbuUna.  Fig.  14,  I^aneroatomum  tenariumf,  fig. 
15,  Ph. pomltmtm?,  and  figs.  16,  17,  Ph.  dilatatum,  are  0&- 
bigerina  creiacea.  Figs.  11  &  12  hare  more  chambera  than 
figi.  14-17,  but  belong  to  the  same  species. 

Forconinifira  from  the  CkaSc,  Alahama. 

1.  Textilaria  agglutinans,  D'Orh. 

2. globnlora,  Ehr. 

3. striata,  Ekr. 

4.  — —  americana,  Ekr, 

5.  Spiroplecta  americana  (?), 


5.  Spiroplecta  americana  (?),  Eh 

6.  Vemeuilina  pygmeea  {Shger), 

7.  Globigerina  cretacea,  D  Orb. 

8.  Flanorbulina,  young. 


§  14,  "On organic  tilwemu  tand,  and Herr  Ignatt  BeiaeePt 
cliKnatiofu  on  such  beds  near  Aix-la-ChapeUe"  (Mooatsber. 
1858,  pp.  118-128).  See  also  'Literary  Gazette,'  1857, 
p.  1220,  for  a  notice  of  Herr  Beissel's  researches  on  the  0Uu- 
coniferous  sand-grains  of  Aix-la-Chapelle. 

)  15.  1.  "On  the  progress  of  knowledge  cf  important  mioro' 

topic  organic  ivrma  in  the  loviest  Silurian  day-beda  near  8t. 

PeterAurg"  (Monatsber.  1858,  pp.  295-311).   See  also  *  Neues 

Jahrb.  fUr  Min.'  &c.,  1858,  6.  Heft :  Murehison's  '  Siluria,' 

20* 
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edit  1867,  p.  356;  Bigsbj'a'  TheBaurus  Silnriciw'  18^, 
p.  6 ;  aad  "  Honogr.  Polymorph."  Traiu.  Lin.  Soc  vol.  zxvii. 
p.  199. 

11.  "  On  Jurther  important  microscopic  organicfarmt  fnm 
ike  oldest  Silurian  clay  Tiear  St.  Petersburg.  With  ft  piste. 
(Monfttaber.  1858,  pp.  328  &c.,  pi.  i.) 

A  (p.   306).     Wnite   niarl-caatg  or  marl-morpholites.  L 
Miliolina?,  and  2.  TextilaHna? 
B.  Gieen  siliceous  internal  casts. 
3.  Vaginulina?,  in  pi.  I.  fig.  i. 
4  (p.  307).  Nodosana?,  fig.  ii. 

5.  Textilaria  ?  imitatriz,  tig.  III. 

6.  Polytnorpiiina  abaris,  fig.  iv. 

7.  P.  avia,  fig.  v. 

8  (p.  308).  Guttolina  silnrica,  fig.  VI. 

9.  Aotalia  palasotrias.  1  Figs.  Vll.  &  Vlll.  Xo.  9  is  omittal 
10.  B.  palieotetTas.       j  in  the  later  list. 

11  (p.  S09).  R.?  paheoceroB.  ("  Like  B.  Htrnpridtii"  'Mi- 
krog.'  pi.  xxxiT.  f.  62.)     Fig.  IX. 

12.  Dexiospiia  triarchEea,  fig.  z. 

13.  D.  hezarcheea,  fig.  Xl.,  a,  b. 

14  (p.  310}.  Ariflterospira  octarchtea,  fig.  zit. 

15.  Nonioniua?  archetypos,  fig.  zill. 

16.  Rpirocerinm  priecum.  ("New  genus  neat  i%nn>iofry(, 
bnt  has  not  the  two  openings  in  the  later  chambere.") 
Fig.  ziv. 

These  figured  glauconiUc  grains  are  magnified  56  diam. 
Their  relationship  to  Forazninifera  is  very  nncertain.  They 
are  not  nearly  so  clear  and  definite  as  the  usnal  inner  laomt 
of  foraminiferal  shells ;  hut,  like  the  green  grains  in  oar  Uppu 
and  Lower  Greensand,  some  may  be  such  casts,  and  many  an 
probably  of  concretionary  or  derivative  origin.  As  Dr.  Efiren- 
betg  at  first  stated,  little  can  be  said  of  them  except  that  the; 
have  Botaline  and  Textilarian  appearances.  Some  may  have 
belonged  to  Eozoon  (as  fig.  i.).  Figs,  iv.,  v.,  VL  look  Bull- 
mine;  VII.,  VIII.,  z.  look  Globigerine;  iz.  somewhat  Nooio- 
nine ;  zi.,  xii.,  more  or  less  Botaline.    They  are  all  dosbtliiL 

C  (p.  311).  "Calcareous  shale  casts  &om  the  Devoniu 
strata  near  St.  Petersborg." 

17.  Miliola  (Holococcns)  Paoderi.  ("TVocAi/wcim,  Pander: 
orbicular  or  oval ;  hollow ;  compressed  in  the  middle  or 
on  the  side:  with  a  single  opening ;  furrowed  longitu- 
dinally witn  18-20  smci,  which  in  some  cases  ut 
spiraL")     =Lagena7 
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Oeneric  manet  of  FommiDifers  med  ly  Ebrenberg,  cmd  their 

pr<^>abU  equivalent, 
AUotheca,  1854.     Globigerina? 
AiYeohuM,  S' Orb.    Aloeolina;  Fuauliaa. 
Amphiaorns,  1838.     Orhxtolitea  (old). 
AiiBteiOpora,  1859.     Planorbvlina^ 
Aruterospira,  1859.     i%inor&uftna? 
Aspidoepira,  1844.    Pkmt^na. 
A^terodiacoB,  1838.     »? 
Bieenerina,  W  Orb.     Polymorphina. 

Bilaciiliii&,  D'Orb.   Adesoline  Quinqudoeidina,    Biloeulina? 
Borelis,  Mtfi.    AlveoHiui ;  Fumlina ;  Eiidothyra. 
Calcannft,  D'Orb.     Planorbulina? 
Cenchridinm,  1843?    EntoBotenian  Lagma. 
CeTatospiralina,  1859.     BimorpIioiiB  Miliola?',  Vertdmdina? 
Cimelidium,  1859.     Valvulina? 
ClidosbHnam.     TextJlarian  [Reuea]. 
Colpopleara,  1844.     Plan&riulina. 
Coacinoapira,  1838.     Peneroplia  and  Lttuola. 
Cristellaria,  Lamk.      CrieteUarta;    Platudina;    Haplcpkrag- 

Cycloetphon,  1856.      Orhitoidea. 

Dentalica,  D'Orb.     Dentaliita. 

Deziospira,  1859.     Indeterminable. 

Dimorphina,  D'Orb,     Dimorphine  VirguUna. 

EDcotvciam,  1859.     Nodoaaria. 

FriHidicalarta,  Defr,    Nodosaria ;   Olandvlina. 

Geoponns,  1838.     Polytlomella ;  P^norhdirta. 

Gbbigerina,  D'Orb,     Olobigerina, 

Gnmrnobotiya,  1854.      Virmtlina ;  Spharoxdina. 

tirammostommn,  1839.  Textilaria;  Vulvulina;  Bolivina; 
VirguUna ;  Polymorphina. 

Guthifcna,  D'  Orb.     Verrteuilina ;  Textilaria. 

Heteroheliz  (1843)  changed  to  Spiropkcla  (1844). 

Heterostegina,  D'Orb,     Air^hiategina, 

Heterostomnm,  1854.     Textilaria;   VirguUna. 

HolococcuB,  1859.     Lagena? 

Loiticslina,  Lamk.     Planorbulina]  Pulvinulina, 

Uxostommn,  1854.  Heterottomella  \  Vulvidina;  Polymor- 
phina. 

Megathjn^  1854.  MentioQed  in  'MikrogetJ.'  p.  13,  without 
ngnre  or  description. 

Melonia,  Blainv.    Fuaulina ;  Alveolina. 
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Mesoppra,  1854.     Lituola  {Haphphragmiuin) ;  OperatHiu. 

Miliola,  Lamk.     Lagena  \   Orbultna. 

MonetulitcB,  1856.     Nummulina. 

Nodosaria,  Lamk,     Nodosaria ;  Bigenerina. 

Nonion'ma.,  JD' Orh.      NoTtionina;   Jtotalia?;   P&nwrMiM?; 

CriaUllaria?;  AmphiaUgina. 
Omphalophacus,  1838.     Pdvinulina. 
Oncobotrya,  1856.     Poh/morp^nai 
Omlina.     Lagena. 
Phanerostomum,  1854.     Ohiingerina, 
PhTsompbalua,  1856.     Operculina. 
Fluialana,  Defi.    Planularia. 
Planalina,  D'Orh,      Planorbuliiui,   including  l^anuUna  inJ 

T^vncatulina ;  Olobigerina ;  RotaUa ;  PuhinuUna ;  Jiimio- 

Rtna?;    Operculina;    CritteUaria. 
Platycecus,  1854.     Pulvinulina^ 

Fleorites,  1854.      Bphixroidinaf;  Virgttltna;  PolgmerpktM^ 
FleuTOBtomun.     TextiUmn  [Reuae]. 
Pleurotrema,  1838.     Calcarina? 
Polymorphina,  i)' Ori.    I\}tymorphina;  Boltvina^  Virgtiliiia; 

Textilaria. 
Polystoniatium,  1856.     Polyatomdla. 
PiorDporuB,  1844.     Polytnorpkina ;  Bidxvina ;  TextOaria, 
Prorospira,  1844.     Pianorhtlina. 
Ptygostomam,  1854.     Planorbvlina'j   Olobigerina. 
Pylodexia,  1859.     Olobiaertna. 
Pjmlina,  D'Orh,     Pyrulina  {Polymorphina). 
^uinqueloculina,  D^Orb.     QutTiqueloculina, 
Bhjnchoplecta.     Textilanan  {Betua). 
RbTnchopleura,  1856.     Textilariaii? 
Bhrnchospira.     Olobigeriae  [Reuts], 
RoDalina,  VOrb.      Crietellana. 
Rosalina,  J!)'Ori.     Planorbulina;    Olobigerina, 
Botalia,  Lamk.      Olobigerina ;  Planorhulina  and  PlamUna ; 

Pulvinulina?i    Crialellaria  \    Opercuiina7 
Botalina,  D'Orb.     Pulvinulina, 
Sa^^ina,  D'  Orb,     HeterostomelUt. 
Selenostomum,  1859.     Rotaline? 
Siderospira.     Galcarina  [ReoBs]. 
Soldania,  />'  Orb.     Crtslellarta. 
Sorites,  1838.      Orbilolitea. 
SphEeroidina,  D'Orb.     Spharoidina ;   Vtrgulitia, 
Spiritlina,  1841.     Spiriuina;   Cornuspira? 
Spirobotrya,  1844.     Planorbulina? 
SpiioceriuiD,  1859.     ladeterminable. 
Spiroloculiiia,i>' Or&.  Spiroloculina;ait\oain&Quin^doatIi9''- 
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^uioplecta,  1844  {olim  HeterolieUx).     ^ropUcUu 
Spiropleoritea,  1854.    Putvinulina. 
Stropboconiia,  1844.     BoUvina;   Virgvlina. 
Syiapira,  1854.     Syiupira  (?). 
Tetratuis,  1854.      Tetrataxia  {ValvuUna). 
Testikria,  i>«/j-.     TexHlana ;  Bolivina. 
Trilocnlin»,^'0/*.     MiUola? 
Uvigerina,  D'  Orb.     PlanarbuUna  ? 
Va^nlins,  D^Orb.     Vaginulitta. 

XL. — On  the  Habitaofaome  Madeiran  Sjnd^a. 

By  Feedebick  Pollock,  Esq. 

Ta  tkt  Editort  of  the  AnnaU  and  Magazifu  of  Natural  History. 

Gentlemen, 
In  the  natnber  of  joat  Magazine  for  June  1865  there 
is  an  article  by  me  on  tne  Epeira  Aurelia  spider. 

I  had  some  doubts,  at  the  time  I  wrote  it,  upon  one  fact 
therein  stated;  and  having  had  the  opportimity  of  making 
liirther  observations,  in  the  season  just  passed,  la  Madeira,  I 
find  that  I  was  mistaken  in  what  I  originally  supposed  to 
occor. 

As  it  is  an  important  point  in  arachnology,  and  as  it  differs 
from  all  JSIr.  Blackwail's  observations,  I  should  like  to  be  able 
to  contradict  my  former  statement  in  the  same  publication  in 
which  it  was  made,  and  to  add  a  few  remarks  on  the  economy 
of  two  other  sorts  of  Madeiran  spiders,  which,  if  you  will  allow 
me,  I  will  now  proceed  to  do. 

Ep^a  Aurelia,  now  called  N^hila  Aurelia. 

In  the  article  above  alluded  to  I  said  that  the  spider  changes 
its  skin  for  the  last  time  about  a  week  after  making  its  firth 
cocoon ;  but  from  more  recent  observations  I  have  come  to  the 
conclusion,  that  there  is  no  change  df  skin  at  all,  after  the 
spider  becomes  adult.  This  reduces  the  number  of  changes 
of  integument  to  nine,  in  the  female,  viz.  one  in  the  cocoon 
and  eight  after  leaving  it.  The  male,  on  the  other  hand,  has 
mlr  four  changes  of  integument  after  leaving  the  cocoon. 

Unlike  most  spiders  of  the  Nephila  {Epeira)\dni,  N.  Aurelia 
does  not  make  for  itself  any  chamber  to  retire  to  when  wishing 
to  eacape  observation,  but  remains  constantly  in  the  centre  of 
it*  web,  and  is  therefore  very  easily  watched.  I  have  men- 
tioned (in  the  previous  artiue  on  this  subject)  that  in  the 
construction  of  this  web  there  is  always  a  space  left  between 
■he  adhesive  Bjoral  line,  which  extends  from  the  circomference 
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to  tolerably  near  the  centre,  and  the  inadhesiTe  centre  put ; 
and  I  have  frequently  aeen  the  spider  §cramble  thiongh  diia 
opening,  when  mghtened  or  aaxiooB  to  get  horriedly  from  one 
Burface  of  the  web  to  the  other.  Varioufi  opinions  and  doubts 
have  been  advanced  hy  arachnologists,  upon  the  specific  pur- 
pose which  this  open  space  is  meant  to  sabeerve ;  but  in  this 
case  the  object  appeara  plain  enough — namely,  to  give  a  short 
cut,  near  the  centre,  between  the  opposite  anrncea  of  the  web. 

But  there  is  another  reason  whicn,  I  think,  maj  account  ioc 
spiders  of  the  geometrical  kind  leaving  the  space  just  alluded 
to :  and  I  will  endeavour  to  explain  it. 

When  any  comparatively  large  insect  is  caught  in  their 
webs  and  carried  away  to  be  eaten,  the  spider  generally  bites 
away  the  lines  Burrounding  the  insect  (in  order  to  get  it  free) ; 
and  thus  a  rent  or  hole  most,  of  necessity,  be  made  where  the 
insect  became  entangled. 

Now  the  strength  of  these  webs  dependa  mainly  upon  the 
radial  lines,  which  are,  of  course,  much  closer  together  near 
the  centre  than  near  the  circumference. 

If  a  fly  is  caught  near  the  latter,  perhaps  no  radial  line,  or 
only  one,  need  be  broken,  to  get  the  creature  away  j  wheieas  if 
it  were  caught  ven-  near  the  centre,  two  or  three,  at  least,  of  the 
radial  lines  might  have  to  be  cut,  and  the  web  would  be 
greatly  weakened  thereby.  This  may  be  the  reason  why  the  - 
spiral  adhesive  line  is  not  carried  nearer  to  the  centre. 

The  central  space,  which  is  devoid  of  adhesive  line^,  and  in 
which  it  is  undesirable  that  any  thin^  should  be  caught,  is 
much  larger  than  is  requisite  for  a  resting-place  for  the  spider. 
The  real  resting-place  of  inadhesive  lines  does  not  occupy  the 
whole  of  this  space ;  and  hence  the  void  j  which  there  would  be 
no  tise  in  filling  up,  apparently. 

1  may  here  remark  tnat,  owing  to  the  adhesive  property  of 
the  spiral  lines  so  soon  disappearing  in  Madeira,  N.  At^eUa 
makes,  on  an  average,  about  two  webs  in  every  three  days. 

Lt/cota  BlackwaUii. 

This  spider  is  described  by  Mr,  J.  Y.  Johnson  in  the 
August  and  November  Nos.  of  the  'Annals '  for  1863.  On 
the  6th  of  January,  1870, 1  dti^  out  of  a  hole  (of  its  own 
making,  probably),  in  a  soft  slopmg  bank  of  earth,  at  an  ele- 
vation above  the  sea  of  about  2000  feet,  in  Madeira,  a  half- 
grown  female  of  L.  BlackwaUii ;  and  none  were  ever  found  by 
me  at  a  lower  elevation,  though  I  repeatedly  searched  for  them 
in  every  direction.  On  the  §ih  of  March  it  changed  its  skin  \ 
and  in  April  I  brought  it  to  England,  where  it  changed  again 
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on  the  25th  of  that  month,  and  again  on  the  30th  of  JvHj,  at 
which  Ifttt«T  date  it  became  adnlt. 

It  may  here  be  seen  that  sixty-two  daya  eUpsed  between 
the  time  of  capture  and  the  ensuing  change ;  and  how  many 
d»ya  Bhonld  be  added  to  thia,  for  the  entire  number  between  the 
two  conaecntiTe  changes,  it  is  imposaible  to  determine.  Only 
fbr^-eeTen'daya  elapsed  before  another  change  took  place,  and 
nine^-siz  before  the  laat  one  occurred.  Now,  during  the  time 
of  the  short  interval  (forty-seven  days},  the  spider  had  less  to 
eat  than  at  any  other  period  whilst  in  my  possession  (for  it 
was  shut  up  in  a  box  in  the  hold  of  the  ship  during  the  voyage] ; 
and  this  diminution  of  food  ought  to  have  prolonged,  Ithink, 
instead  of  shortening  the  time ;  and  as  all  other  circumstances 
during  its  captivity  remained  much  about  the  same,  the  only 
way  in  which  I  can  account  for  the  shorter  period,  is  from 
fright  occasioned  by  the  sea  voyages,  the  transhipment  at 
Lisbon,  and  the  vibration  on  the  railway  and  cab  journeys. 
After  it  became  adult,  nothing  particular  occurred  for  a  year 
and  seven  days,  or  till  the  6th  of  August,  1871,  when  the 
^der  made  a  cocoon,  scantily  supplied  with  yellow  eggs, 
Kgglntinated  together.  This  cocoon  it  attached  to  its  abdomen, 
wUch  it  kept  constantly  elevated  from  the  ground.  It  like- 
wise enctrcled  the  cocoon  with  its  fourth  pair  of  legs,  thus  ten- 
derly preventing  its  coming  into  contact  with  any  thing.  As 
thia  female  had  been  in  sobtaiy  confinement  ever  since  it  was 
half-grown,  the  eggs  were  not  fecundated,  I  imagine. 

On  the  28th  of  September  the  creature  dropped  the  cocoon 
from  the  abdomen  ;  and  this  was  just  about  the  time  that  the 

Cing  ones  should  have  made  their  appearance,  if  the  eggs  had 
n  good. 

On  the  1 5th  of  October  I  landed  the  spider  again  in  Madeira ; 
but,  unfortunately,  forgetting  the  mischief  that  ants  are  always 
ready  to  do  there,  I  made  no  provision  for  protecting  the  crea- 
ture from  them,  and  the  next  morning  I  foood  that  they  had 
killed  the  spider  and  were  busy  in  walking  off  with  l^e  eggs. 

Lycoaa  ingeru  (Blackw.). 

Having  procnred  fioia  the  Deserta  Grande  some  fine  spe- 
cimens <n  this  large  and  handsome  spider,  in  the  early  part  of 
fiuB  year,  and  havmg  provided  suitable  cages,  with  glaea  lids, 
for  them,  I  was  onxions  to  ascertain  how  Targe  an  animal  the 
largest  spider  would  take ;  and  for  this  purpose  I  obtained 
Mnne  lizards  about  3  inches  long,  including  the  tail.  Three 
of  theae  lizards  were  killed  and  devoured  by  one  spider  during 
the  time  1  kept  it. 
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They  were  eaten,  bones,  and  head,  and  ciawa  and  all,  the 
only  remnant  of  the  feast  being  a  email  ball  abont  ^  of  aa 
inch  in  diameter,  which  waa  cast  aside  at  the  bottom  of  the 


cage. 
The 


1m  islands  of  Madeira,  Porto  Santo,  and  Deserta  Graade 
all  lie  within  an  area  about  fifty  miles  across.  They  hare 
each  its  own  peculiar  large  Lyco«a,  no  two  being  alike ;  and 
it  is  a  rery  remarkable  fact  that  these  Lycoace  vary  in  %\k  in- 
versely  with  the  magnitude  of  the  island  in  which  they  are 
found, — Madeira,  the  largest  island,  having  the  smalleat 
Lycoaa,  and  Deserta  Grande,  the  smalleat  i^and,  having  1^ 
fu*  the  largest  spider. 

The  mode  of  defence  of  all  these  varieties  of  I^cota  is  pie- 
cisely  the  same.  They  elevate  the  thorax,  raise  the  fiiat  pur 
of  legs  high  up,  and,  opening  wide  asunder  their  falces.  strike 
at  and  seize  any  object,  such  as  the  end  of  a  pencil,  which  is 
presented  to  them,  in  a  moat  formidable  manner. 

Circumstances   unfortunately  prevented  my  bringing  thif 
splendid  spider  sway  with  me  from  Madeira,  or  I  should  have 
tried  to  watch  and  record  the  remainder  of  it«  existence. 
Yours  truly, 

Fbedeeick  Pollock. 

Thuriow,  ClaphuD,  aW. 
Sept.  12, 1872. 


XLL — RemarkB  on  Crinodes  Sommeri  and  Tarsolepis  remi- 
cauda.    By  A.  G.  Butler,  F.L.S.,  F.Z.S.,  &c 

In  the  last  Number  of  the  '  Annals '  0.  Kitsema,  of  Leyden, 
accuses  me  of  renaming  an  old  and  well-known  species  of 
moth,  Crinodes  Sommeri,  with  the  new  generic  and  specifie 
names  of  Taraolepit  remicauda. 

C.  Sommeri  is  figured  by  Hllbner  in  the  second  volume  ot 
his  '  Sammluug,'  pi.  197  ;  on  pi.  196  both  sexes  of  anothu 
species  {C.  Beaixii),  of  which  wepossess  a  series  in  the  British 
Museum,  are  correctly  figured.  The  latter  is  therefore  ^e  tyjw 
of  the  genus  Crino,  subaeqiiently  altered  to  Crinodes,  and  it 
eriden^  so  considered  iu  Mr.  Walker's  catalogue. 

Htlbner  states  his  figure  to  be  a  rniresentation  of  a  male 
insect,  as  we  should  naturally  coocluoe  from  the  fact  of  its 
possessing  the  male  character  of  a  well-developed  anal  tuft  ot 
radiating  scales.  My  insect  is  also  a  male,  and  difiers  from 
C.  Sommeri,  as  figured  by  Hilbner,  in  die  following  generic 
and  specific  characters : — 
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Orinodes  Sommeri  and  TaraolepU  remicaada. 
Generic  differeneea. 


Onedn  Sommen,  Hiibmr. 

1.  Male  anteniue  feablr  pectiuk- 
ted,  la  in  the  other  speciee  of  Ori~ 
uAn. 

9.  PbIu  long,  dendar,  projeetiiig 
eoBndenfalj  bejvnd  the  head. 

&  Xo  ■hdoraiiul  tufts. 


4  Bodj  aleiida;  abdomen  ap- 
parently nniuKiB,  ai  in  Cheaaia 
(Hadeaidn^,  P.  Z.  S.  1867,  pi.  n. 


Tattolepii  remicauda,  Butler. 

1.  Hale  Bnteiina  bearing  about 
forty'-three  well-developed  pectina- 

2.  Palpi  abort,  robust,  ecarcelj 
projectiiig  bejond  the  head. 

8.  Two  long  tufta  of  carmine 
baint  at  haae  of  abdomea,  beneath 

4.  Body    Tery     robtut^     almost 
dumay ;  abdomen  not  apmous. 


Specific  differeneea. 


L  Pale  coatal  band  of  front  wings 
Ritricted  to  centre  of  coeta. 

3.  PbIb  baaal  patchM  repneented 
odIt  by  naual  elongaticoi  of  bawl 

3.  Inner  margin  of  ftont  wingi 
inred  aa  in  the  allied  C.  fidguri- 

4.  Hind  wingi  comparatiTely 
short  and  rounded,  with  well- 
defined  G«ntml  blade  spot  and  three 
distinct  coatinuoua  marginal  lines. 

6.  Undernde  of  wings  dark,  all 
the  Durliinga  sharply  defined. 

6.  TiaaSTenebandoffrontwings 
•tnmglr  angntated.  bo  as  almost  to 
tond  ^Mxndal  cell 

7.  Fringe  of  all  the  wings  long. 


1.  Pale  costal  band  continuous 
from  base  to  fet., 

2.  Two  distinct  pale  basal 
patchea. 

5.  Inner  ma]^ii  of  tnmt  wings 
slightly  convex,  not  waved. 

4,  Hind  win^  comparatiTely 
long  and  ovate,  with  ill-defined  cen- 
tralspot;  central  marginal  line 
converted  into  spots,  none  of  the 
lines  continued  round  margin. 

6.  Undeinde  of  win^  pale,  all 
the  markings  ill-defined. 

0.  TraDHTBiBehandoffrontwingS 
scarcely  waved,  nearly  parallel  to 
outer  margin. 

7.  Fringe  of  all  the  wings  abort. 


The  coDclosioa  that  I  arrive  at  from  the  above  comparisoo 
is  that  IDT  inaect  is  not  identical  either  genericallj  or  apecificaUy 
with  Htibner'B.  It  certainly  is  not  a  Crinodea ;  for  it  does  not 
agree  generically  with  the  type,  C.  Betckii;  and  inasmuch  as 
all  the  membeiB  of  the  genus  Crinodea,  so  far  as  we  know  them, 
are  from  the  New  World,  it  is  not  at  all  improbable  that  the 
example  trom  Kio  Janeiro  in  Mr,  Fry's  coliMtion  may  be  the 
true  C.  Sommeri,  and  the  Javui  spectea  a  totally  different 
insect,  belonging  to  sa  allied  genns,  and  on  that  account  some- 
what similar  to  it  in  pattern  and  coloration. 

I  therefore  feel  myself  'ftijiy  justified  in  retaining  the 
generic  and  specific  names  Tarsolepia  remicauda  for  Mr. 
Comthwaite's  insect ;  and  I  should  recommend  that  this  name 
he  also  attached  to  the  Jaran  specimens  examined  by  Herr 
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XLII. — Prtlxminary  Report  on  Dredginga  tn  IxJce  Ontario, 
By  H.  Alletne  NigholsoNj  M.D.,  D.Sc,  M-A.,  F.R.aE., 
Professor  of  Katnral  HUtoiy  in  Unirersi^  CoU^,  Toronto. 

Ik  consequence  of  the  interesting  discoveries  made  in  the 
dredgings  carried  on  in  Lake  Superior  in  the  smnmer  of  1871 
in  the  U.S.  steamer '  Search '  (Reports  of  the  Sec  of  War, 
U.S.  vol.  ii-)i  I  '*■**  induced  to  apply  to  the  govemment  of  the 
Ptorince  of  Ontario  for  a  grant  to  be  expended  in  prosecutii^ 
a  similar  series  of  dredgings  in  Lake  Ontario,  a  uike  wfai(£ 
had  hitherto  never  been  explored  bj  the  dredge.  With  a 
praiseworthy  appreciation  of  the  value  of  such  scientific  le- 
searchea,  the  necessary  assistaiice  was  generously  granted  to 
me  by  the  Provincial  Government ;  and  the  results  obtained 
are  of  a  very  satiafactory  character.  The  short  time,  however, 
which  has  el^ued  since  the  dredging  was  completed  has  not 
permitted  more  than  the  most  hasty  examination  of  the  mate- 
rials collected.  In  the  following  preliminary  report,  therefore, 
I  shall  merely  state  the  general  results  which  were  obtained, 
reserving  for  a  future  occaaiou  a  detailed  account  of  the  pnimalu 
which  were  collected. 

The  dreddngs  were  all  carried  on  in  the  later  part  of  June 
and  the  early  part  of  July,  and  were  made  partly  from  the 
yacht  'Ina'  and  partly  from  the  steamer  'Bouquet.*  They 
were  entirely  earned  on  by  hand ;  and  the  dredges  employed 
were  such  as  are  ordinarily  used  in  sea-dredging.  In  dredging 
in  deep  water,  however,  a  bag  of  embroidery  canvas  was 
attached  outside  the  ordinary  net — an  addition  rendered  neces- 
sary by  the  extremely  fine  nature  of  the  mud  at  great  depths. 
Even  with  this  precaution  the  dredge  not  uufreqnentiy  came 
up  nearly  or  quite  empty  from  great  depths,  its  contents  having 
been  completely  washed  oat.  In  deep  water,  also,  a  fifty-six- 
pound  weight  was  attached  to  the  rope,  at  a  distance  of  about 
12  feet  above  the  dredge;  and  the  same  was  necessary  in 
shallow  water  where  the  weeds  were  very  thick,  in  order  to 
secure  that  the  dredge  should  reach  the  actual  bottom. 

The  dredgings  were  all  carried  on  within  a  radius  of  ten 
miles  from  Toronto  j  and  the  following  will  show  the  general 
nature  of  the  bottom  at  different  depths,  and  the  chief  loca- 
lities at  which  the  dredgings  were  prosecuted. 

In  Toronto  Bay  itself  numerous  hauls  were  made,  both  from 
the  yacht  and  the  steamer,  and  the  bottom  proved  very  varied, 
though  the  depth  is  almost  constantly  from  2  to  3  fathoms. 
The  greater  portion  of  the  bay,  comprising  the  central  part 
of  its  area,  has  a  bottom  which  appears  to  consist  nnifonnly 
of  a  tenacious,  exceedingly  fine,  clayey  mud,  the  temperature 
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of  which  is  comparatively  \ow.  All  the  ahelk  in  this  claj 
ve  dead,  bat  it  contains  anmerotu  small  Annelides  of  the 
geooB  SanttriSf  along  with  many  larrss  of  a  IKpteroae  insect 
allied  to  Chinmamitt  or  Corethra,  the  latter  being  verv  con- 
spicnoos  from  their  brilliant  red  colour.  The  muddy  bottom 
seems  to  be  wholly  destitute  of  weeds,  and  does  not  appear  to 
encHMch  npon  depths  of  less  than  2  fathoms. 

Towards  the  edges  of  the  bay,  where  the  depth  diminishes 
to  one  and  a  half  fathom  or  less,  the  bottom  consists  of  sand, 
coYcred  over  considerable  areas  by  a  dense  growth  of  weeds 
of  different  kinds.  The  chief  Tarieties  of  bottom  in  this 
shallow  zone  are  these: — 1.  Pure  ailiceoos  sand  with  dead 
shells,  almost  destitute  of  life.  2.  Sandy  mud  with  a  dense 
erowth  of  Charss,  containing  numerous  Oammari.  small 
leeches,  larrte  of  CMronomua  and  Ephemerids,  with  snells  of 
Unio,  Cydaa,  Paiudina,  Planorbia,  Valvata,  Melania,  Piai- 
(A'um,  and  Ph^aa.  3.  Sandy  mud,  sometimes  with  pea^ 
layers,  supportmg  a  dense  vegetation  of  ^nocAorw  canaaen»u 
and  Charas.  The  life  in  these  portions  of  the  bay  consisted 
of  much  the  same  animals  as  in  the  preceding,  except  that  the 
Oammari  were  absent,  unless  in  the  occasional  patches  of 
Charas  brought  up  by  the  dredge.  In  some  places,  in  from 
one  to  one  and  a  half  fathom  of  water,  the  sand  was  crowded 
with  Uniones,  the  dredge  coming  np  completely  packed  with 
living  and  dead  shells.  This  was  especially  the  case  at  several 
points  under  the  lee  of  the  "ifiland,"  a  long,  flat,  insulated 
strip  of  land  which  forms  the  soathem  boundary  of  the  bay, 
running  parallel  with  the  shore  on  which  Toronto  is  built,  at 
a  distance  of  about  a  mile  and  three  quarters  from  it. 

Another  series  of  dredginge  was  carried  on  from  a  point  in 
the  open  lake,  about  eight  miles  to  the  south  of  Toronto,  on  a 
line  extending  to  the  loronto  rolling-mills,  the  depth  varying 
from  40  fathoms  at  the  southern  end  of  the  line  to  8  fa- 
thoms at  its  northern  extremity.  The  deep  dredginga  along 
this  line  were  only  partially  saccessfiil,  the  dredge  bringing 
up  nothing  but  good-sized  pebbles,  all  the  finer  materials 
having  been  washed  out  beiore  it  reached  the  surface.  In 
about  15  fathoms  the  bottom  was  found  to  consist  of  a  tena- 
cious blue  clay,  distinctly  laminated,  and  containing  numerous 
broken-np  stems  of  plants,  along  with  small  pebbles.  No 
traces  of  life  could  be  detected  beyond  a  few  minute  Anne- 
lides  belonging  to  the  genus  Scenuria.  Another  haul  in  10 
fathoms  brought  up  the  dredge  foil  of  sand  and  pebbles  with 
no  traces  of  life :  and  another  in  8  fathoms  showed  a  bottom 
of  clear  sand  with  dead  shells  of  Cyclaa  and  Piaidium,  but 
devoid  of  all  vestiges  of  animal  or  vegetable  life. 
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Another  series  of  dredgings  was  taken  along  a  line  extead- 
iDg  in  a  south-west  direction,  trom  Toronto  Point  to  a  pomt 
about  five  miles  out  in  the  lake,  the  depths  varying  from  8 
to  \5  &thonis.  In  this  case  the  bottom  was  foond  uni- 
formly to  consist  of  an  exceedingly  fine,  bluish-grey,  clayey 
mad,  with  nomerous  patches  of  a  small  bushy  Alga  (a  species 
of  Cladophora).  The  mud  contained  very  numeroos  minnte 
Annelides  of  the  genus  S^enuris,  along  with  dead  shells  of 
CycUu,  Pindium,  and  Planorbu ;  and  the  bunches  of  CUidi>- 
phora  yielded  a  Urge  number  of  little  Ostracode  Crustaceans, 
and  a  tew  beautiful  little  Amphipods  which  are  as  yet  unde- 
termined. 

Another  series  of  dredgings  was  carried  on  still  further  to 
the  south-west  of  the  ground  examined,  in  the  series  just  men- 
tioned, at  a  distance  of  about  eight  miles  from  the  shore.  The 
depth  nere  varies  from  30  to  45  or  50  fathoms ;  and  the  bottom 
was  found  to  consist  uniformly  of  a  fine  greyish  mud,  some- 
times highly  ar^llaceons,  sometimes  more  or  less  arenaceous, 
with  many  smul  pebbles  disseminated  through  it,  and  con- 
taining a  few  dead  shells  of  Planorbia  and  Pindium,  and 
much  broken-down  vegetable  debris.  Every  haul  also  Ixooght 
ap  numerous  specimens  of  a  beautifdl  flesh-coloured  Amplii- 
pod  and  a  few  minute  Annelides  \  but  no  other  traces  of  life 
were  obtained.  The  Amphipods  are  referable  to  Ponbywreia, 
being  apparently  undistinguishable  from  P.  a^nuof  tlie  Svf 
dish  lakes ;  and  I  shall  speak  of  them  at  greater  length  imme- 
diately. 

Another  series  of  dredgings  were  taken  in  Hnmber  Bay, 
about  four  miles  to  the  west  of  Toronto.  Here  the  bottom, 
except  close  to  the  shore,  consisted  of  a  teoaciona  bluish-grey 
clay,  sometimes  with  reddisly  patches  in  it  Vegetable  life  was 
very  scanty ;  and  animal  life  consisted  entirely  of  many  minute 
Annelides. 

Lastly,  an  examination  was  made,  partly  with  the  dredge 
and  partly  by  means  of  a  hand-net,  of  the  shallow  water  in 
the  immediate  neighbourhood  of  the  "  island  "  and  of  the  ex- 
tensive ponds  which  communicate  with  the  lake.  The  botttnn 
here  consisted,  for  the  most  part,  of  a  black  mad  composed 
almost  entirely  of  decayed  vegetable  matter,  and  supportrng  a 
dense  growth  of  Charas,  Vatlianeriaj  AnacAaria,  Ivniedena, 
NympiuBa,  and  Nuphar,  Animal  life  was  natorally  extreme^ 
abundant,  comprismg  numerous  examples  of  Limnaa,  Phwa, 
Planorhia,  PcUvdina,  Cyclaa,  Pisidium,  and  ^nodon,  along 
with  two  species  of  CfamTnarua  and  many  small  Ostracode 
Crustaceans,  a  few  leeches  ( Cl^sine),  very  many  large  scarlet 
water-mites,  nmneroos  aquatic  insects  (Nepa,  Oyntau,  Dy- 
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Hau,  uid  IfUTK  of  C^AtnmonttM,  Libellula,  &c.),  and  a  I&rg« 
namberof  yonng  fishes  (Pimelodttt,  P^rca,  &c.).  ^Numeroos 
Terrapins  were  also  observed,  and  a  single  specimen  of  Meno- 
brtnekiu ;  bat  the  latter  onfortunately  was  not  secored. 

In  the  following  Hat  are  indicated  the  chief  forms  of  ammtl 
life  which  were  obtained  in  these  dredgings.  As  before  re- 
marlced,  time  has  in  most  cases  not  permitted  of  any  specific 
determinationB  being  made,  and  the  species  will  be  described 
at  length  in  a  subsequent  notice.  The  microscopic  speciea 
also  have,  in  the  meanwhile,  been  completely  neglected. 

Ahneuda. 

1.  Nephelis,  sp. 

A  small  leech,  nearly  an  inch  in  length  when  at  test,  with 
an  obliqne  posterior  sucker,  and  of  a  liver-brown  colour  in  life. 
Nearly  allied  to,  if  not  identical  with,  'N.  lateralis,  Say. 

Rare  in  3  fathoms,  Toronto  Bay. 

2.  Nephelis,  sp. 

An  exceedingly  remarkable  form,  i^pareDtty  tmdescribed. 
The  body  is  much  flattened,  and  the  width  is  nearly  as  great 
as  the  length  when  the  animal  is  at  test.  Length  i  indi  in 
extension,  \  inch  or  less  in  contraction.  Colour  sometimes 
dark  greenish  brown  or  nearly  black,  sometimes  light  brown, 
with  mnumerable  black  points  and  ntunerons  yellow  spots, 
which  are  especially  abundant  at  the  margins,  A  double  black 
dorsal  line.  The  habits  of  this  little  leech  are  very  remarkable. 
The  adult  leech  usually  places  itself  with  its  entire  ventral 
Biuface  closely  appressed  to  some  foreign  body,  such  as  a  stone 
or  dead  shell,  to  which  it  adheres  like  a  limpet  or  small  Chiton. 
When  forcibly  detached  or  irritated  it  rolls  up  like  a  hedgehog 
or  like  the  Myriopods  of  the  genus  Qhmerie,  The  objects 
served  by  these  peculiar  habits  become  obvious  when  it  is  seen 
that  almost  eveir  individual  carries  attached  to  the  ventral 
Borface  of  the  boay  a  large  number  (generally  &om  twenty  to 
thirty)  of  young  leeches.  The  yonng  are  attached  to  the  ven- 
tral surface  of  the  parent  postuiorly  in  a  close  cluster,  which 
is  surrounded  on  all  sides  by  a  vacant  space ;  they  adhere  to 
the  adult  by  their  posterior  suckers,  whicn  are  separated  &om 
the  body  by  a  very  distinct  constriction.  The  young  leeches 
are  abont  -^  of  an  inch  in  length,  in  colour  light  yellow  or 
reddish,  and  semitransparent.  The  stomach  is  very  conspi- 
coooB,  and  fiUa  the  greater  part  of  the  body ;  bat  no  other  in- 
ternal organs  could  ne  detected.  This  extraordinary  habit  of 
esnyisg  the  yonng  has  been  noticed  by  Verrill  in  a  species  of 
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Cleptine ;  Imt,  so  far  as  I  am  aware,  attmtioii  has  not  been 
otherwise  drawn  to  it  (American  Joam.  Science  Hud  Aits, 
▼ol.  iii.  Feb.  1872).  I  faare  also  obflcrred  it  in  a  spedea  of 
CUptine  from  Lake  Ontario,  and  ahall  describe  it  more  Adljr 
upon  a  fature  occasion. 

Common  in  from  1  to  3  &thoms. 

3.  CUpaine,  sp. 

A  small  leech,  abont  j  inch  in  length  in  extension.  Tiit 
body  flattened,  with  broad,  transparent  marmna  exhibitbg 
namcrouB  lateral  papiltee.  Back  and  bellj,  with  exception  of 
the  transparent  borders  above  alluded  to,  of  a  dirty  greenish 
brown.  The  anterior  end  of  the  body  is  attenuated ;  the  pos- 
terior extremi^  wide  and  flattened  ont :  and  when  irritated,  it 
has  the  habit  of  rolling  up  into  a  balL  This  species,  ako, 
carries  its  young  attached  to  the  posterior  portion  en  its  Tentnl 
surface,  in  a  small  rounded  bnncn. 

Common  in  from  I  to  3  fitthoms. 

4.  (7%w»n«(?). 

A  small  undetermined  leech,  of  a  worm-like  shape  and  a 
red  colour.  Length  when  contracted  about  |  inch,  in  exten- 
sion about  I  inch.  Instead  of  remaining  quietly  attached 
to  some  foreign  body,  like  the  preceding  species,  this  leech 
swims  actively  through  the  water  by  a  aerpentiiie  bending 
of  the  body. 

Rare  in  3  fathoms, 

5.  8iBHuri»,  sp. 

A  large  Oligocheetous  Annelide,  abont  2  incbea  in  length, 
of  a  red  colour,  with  an  iridescent  blue  intestinal  streak. 

A  single  individual  was  obtained  in  3  fathoms,  on  a  sandf 
bottom. 

6.  Scenuris  or  ChirodriUua,  sp. 

A  small  and  very  slender  form,  varying  in  length  from 
i  inch  up  to  1  inch,  and  of  a  red  colonr.  These  minute 
Annelides  occurred  in  extraordinary  numbers  at  all  depths  of 
the  lake  &om  3  up  to  45  fathoms ;  but  they  were  much  more 
abundant  at  the  smaller  than  at  the  greater  depths.  They 
were  uniformly  found  wherever  the  bottom  consisted  of  a  fine 
tenacioos  clayey  mud. 

Crcbtacea. 
7.    Oammarut,  sp. 

A  small  freshwater  shrimp,  varying  in  lengtli  from  j  to  j 
inch,  and  of  a  greenisli-brown  colonr  during  lifie,  with  a.dark 
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greea  intestinal  tnct  The  aateaDie  and  antennules  are  about 
hilf  the  length  of  the  bod/,  and  neaily  equal.  Numerous 
exunplea  of  this  pretty  little  species  occurred  unongst  Charos 
and  other  water-weeds,  in  &oni  1  to  3  &tbome. 

8.  Oammarua^  ssf. 
A  minute  form,  not  nnoommon  in  shallow  water  in  the 
ponds  at  tiie  "islaad." 

9.  Crangongx  {^,  sp. 

A  small  Amphipod,  as  jet  unexamined,  which  may  perhaps 
belong  to  Hub  genns. 

Common  in  from  10  to  15  fathoms,  amongst  branches  of 
Chdapkora,  upon  a  muddy  bottom. 

10.  Cypnai^,sp. 
A  small  Ostracode  Crustacean,  as  jet  undetermined,  which 
occuired  plentifully,  along  with  the  preceding,  amongst  Chdo- 
fhora  at  depths  of  &om  10  to  15  fathoms. 

11.  Pont^oreia  affinia  (Lindetriim]. 

Small  Amphipods,  Tsmng  in  length  from  A  up  to  ^ 
iach,  of  nearly  uniform  nesh-colonr.  They  are  referable  to 
the  genus  Pontoporeia ;  and  though  tbey  hare  not  yet  been 
satitfactoiily  examined,  I  have  little  doubt  as  to  their  being 
identical  with  the  Pontoporeia  aginit  of  the  Swedish  lakes  and 
of  lake.  Superior. 

They  occur  in  great  plenty  in  from  30  to  45  fathoms ;  but 
none  were  found  in  depths  leas  than  this,  though  they  are 
found  in  Lake  Superior  in  all  dredgings,  from  the  shallowest 
to  the  deepest.  They  were  uniformly  found  inhabiting  a 
tnnddy  bottom ;  and  they  died  very  shortly  after  they  were 
brougnt  to  the  surface. 

Arachnida. 

12.  Limnocharea,  ep. 
A  fine  species  of  this  genus  was  extremely  abundant  in 
■hallov  water  and  in  the  ponds  at  the  "  island. 

13.  Hydrachnaj  sp. 
A  small  water-mite  of  this  genus  occurred  abundantly  in 
Toronto  Bay  in  from  1  to  2  fathoms. 

Insecta. 
14.  Chironomus  or  Corethra,  sp. 
The  larvB  of  a  speci'es  of  Dipteton  belonging  to  one  of  the 
Ann.& MaQ.N.Hi8U  Sen 4.   Volji.  21 

r:,9,N..<ib,G00gle 


282   Dr.  H.  A.  NictoUoti  on  Drtelgings  in  Lake  Ontario. 

above  genera  occurred  in  great  abundance  in  all  the  diedginga 
in  which  a  muddj'  bottom  was  found  in  depths  of  Irom  2 
to  20  fathoms,  but  more  abundantly  in  the  smaller  dqiths. 
The  colour  varied  in  different  examples  from  deep  bkod-red 
to  pink  or  greenish ;  and  their  semitransparency  rendered  them 
vexj  beautiful  under  the  microscope. 

15.  Ephemerida. 
Larvae  of  Ephcmerids  were  found  rarelj  in  shallow  water 
to  a  depth  of  2  fathoms. ' 

MOLLUSCA. 

16.  Phinorhia  trivolvis,  Say. 

Very  common  in  shallow  water,  but  not  extending  bepnd 
a  deptn  of  3  fathoms. 

17.  Planorbia  parvus,  Say. 

Very  common  in  shallow  water,  bat  not  ezteoding  beyond 
a  depta  of  1  fathom. 

18.  Vcdvata  irvxmnata  (?). 

A  small  species  of  Valvatay  apparently  referable  to  the  above, 
occurred  abundantly  in  from  2  to  3  fathoms,  raneing,  though 
in  much  diminished  numbers,  into  depths  of  nom  5  to  8 


19.  Pcdudina,  sp. 
A  large  form,  nearly  allied  to  P,  decisa,  Say  (perh«H  P- 
impura).     This  species  occurred  in  a  living  atate  and  m  all 
sti^  of  growth  m  &om  2  to  3  fathoma  on  a  sandy  bottom. 

20.  Pcdudina  {^Amnicdd),  ap. 
This  is  a  very  minute  form  which  occurred  in  great  pten^, 
crawling  over  the  stems  of  Chora  or  Anacharia  m  ftom  I  to 
3  fathoms. 

21.  LtmncRajugutaTiajBAj  {^L.aU^ntdi»?}. 
A  large  species,  occurring  in  great  plenty  in  shallow  water 
at  Toronto  Island.     It  is  very  nearly  allied  to  i.*tayiw/w,  bat 
it  may  perhaps  be  distinct. 

-22.  Limnaa,  sp. 
A  smaller  and  more  elongated  form,  nearly  allied  to  X. 
columella,  Say. 

Rare  in  from  1  to  2  fathoms. 
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23.  Physa  heterostropha,  Say. 
Veiy  common  in  shallow  water  at  the  "  island." 

24.  Ugaa,  sp. 
A  analler  form,  rare  in  from  1  to  3  fathoms. 

25.  Melania,  Bp. 
A  form  nearly  allied  to,  if  not  identical  with,  the  M,  depggi* 
of  Say  [=M,  niagarensiB,  Lea?). 
Common  in  from  2  to  3  fathoms  in  Toronto  Bay. 

26.  Cffclaa  nrntlit,  Say. 
Common  in  fitim  1  to  3  fathoms. 

27.  Pmdium  abditum,  Haldeman. 
Common  in  from  2  to  5  fathoms. 

28.   Unio  craaaidenSf  Lam. 
Common,  both  in  the  living  and  dead  state,  in  from  1  to  8 
ftUhomj  in  Toronto  Bay. 

29.  UniOfSp. 
A  Urge  Tenfa^cose  form,  common  at  the  same  depths  and  ui 
the  same  locality  as  the  preceding. 

Ybbtebeata. 

30.  Pimelodus  catua  {b^P.  atraritu). 

The  yooDg  of  this  species,  not  more  than  1  inch  to  1^  inch 

in  lengu,  occnrred  abondantly  in  the  pools  in  the  vicinity  of 

the  "  island." 

31.  Pwiotia  mdgaris. 
The  Tonng  of  the  snnfish  or  northern  Pomotia  of  Bichardaon 
occQRed  not  uncommonly  in  shallow  water  at  the  "  island." 

32,  Perca_fiaveacens,  Cuv. 
The  American  yellowperch. 
Common  throoghoat  Toronto  Bay. 

33.  Leuciacus. 
Two  in^ridaals  of  a  small  species  of  this  genos  were  brought 
Up  by  the  dredge  in  Toronto  Bay  from  a  depth  of  about  2 
fuhoms. 

Oeheral  Observations. 
In  a  mere  preliminary  report  there  are  but  a  few  general 
considerations  which  require  notice.      Upon  the  whole  the 
2l» 
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results  obtained  in  these  dredgings  in  Lake  Ontario  agree 
very  fairly  with  those  obtained  in  Lake  Superior ;  and  there  is 
a  general  conformity  in  the  phenomena  observed.  The  fauna 
of  Lake  Superior,  however,  ao  far  as  deep  water  is  concerned, 
is  decidedly  richer  than  that  of  Lake  Ontario;  whilst  some 
of  the  more  remarkable  forms  discovered  in  the  former  appear 
to  be  altogether  absent  in  the  latter.  This  ia  especially  nodce- 
able  as  regards  the  singular  Stomapod  Cmatacean  Mytii  rt- 
licta.  which  was  found  in  great  plenty  in  Lake  Superior  at  all 
deptns  up  to  148  fathoms,  but  which  was  not  detected  at  all 
in  Lake  Ontario. 

As  might  have  been  expected  upon  h  priori  gronnds,  the 
fauna  of  Lake  Ontario  is  not  extensive,  though  some  forms 
occur  in  great  profusion.  The  shallow-watei  fauna  ia  very 
rich  in  individnals,  and  the  number  of  species  is  quite  con- 
siderable for  fresh  water.  No  doubt,  also,  the  list  might  be 
much  increased  bya  careful  examination  and  bya  more  extended 
investigation  than  it  was  in  my  power  to  carry  out  Beyond 
8  or  1 0  fathoms  the  fanna  becomes  very  scanty ;  and  when  we 
reach  depths  of  20  fathoms  and  upwards,  tne  list  becomes 
reduced  to  some  small  Annelides  ana  Ampbipod  Crustaceans. 
The  nature  of  the  bottom,  also,  at  great  depths  ia  exceedingly 
unfavourable  to  animal  life,  consisting  almost  everywhere  of  a 
fine  clayey  mud,  the  temperature  of  which  is  very  low. 

The  most  interesting  forms  of  life  discovered  were  the  An- 
nelides and  Crustaceans.  The  Annelides  are  very  abundant 
and  varied,  the  two  orders  of  the  Hirudinea  and  Oligockirla 
being  both  represented,  and  the  former  presenting  some  species 
of  peculiar  interest.  Of  the  Cnistacea  the  most  interesting  is 
the  little  Aniphipod  which  occurs  in  sueh  numbers  in  depths 
of  from  30  to  45  fathoms,  and  which  ^peors  to  be  identical 
with  the  Pontoporeia  affinia  of  the    Swedish    lakes.      This 

Eccies  and  the  Stomapod  Myais  relictoj  Lov^n,  ore  found  in 
akes  Wetter  and  Wener  in  Sweden ;  and  it  is  well  known 
that  their  occurrence  in  this  locality,  along  with  Other  species 
of  marine  genera,  led  to  the  belief  that  these  lakes  had  been 
formerly  part  of  the  sea,  from  which  they  had  been  cut  off  by 
geological  changes.  On  thia  theory  these  Crustaceans  ore  the 
survivors  of  the  original  marine  fauna  of  tlie  area,  which  had 
been  able  to  bear  up  under  the  gradual  changes  by  which  the 
formerly  existing  sea  was  converted  into  fresh  water.  The 
occurrence,  therefore,  of  these  same  forms  of  Pontoporeia  and 
Mysia  in  Lake  Superior  and  of  the  former  of  them  in  Late 
Ontario  is  an  extremely  interesting  fact,  whether  Lov^n's 
tbeoiy  is  to  be  accepted  or  not.  It  may  be  mentioned  alao 
that  there   are  no   msupcrablc  geological  difiiculties  which 
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would  prevent  the  application  of  this  theory  to  the  great  lakes 
of  North  America.  It  ia  a  singular  fact,  however,  that  whilst 
both  theae  Cnistaceaits  have  been  discovered  in  Lake  Superior 
and  also  in  Lake  Michigan,  only  one  of  them  has  been  fonnd 
m  Lake  Ontario,  the  Afyaia  seeming  to  be  wholly  wanting. 


XLin. — On  thi  Structure  of  the  Echinoidea.  By  S.  Lovbn  •. 

[Plate  xrv-l 


1  the  well-known  external  oigans,  ocelli,  spines,  pedt- 
cellaiiie,  the  clavnlffi  of  the  fasciole,  tentacles,  and  branchiK,  the 
recent  Echinoidea  possess  another  kind  of  organs  which  have 
hitherto  been  overlooked,  altliongh  they  occur  so  generally 
that  we  seek  them  in  vain  only  in  Cidarie.  These  are  very 
small,  button-like  bodies,  spheroidal,  ellipsoidal,  or  somewhat 
insular  balls,  0'll-0'iJ75  millim.  in  their  greatest  diameter, 
famished  with  a  short  stalk,  which  is  movably  attached  to  a 
small,  slightly  projecting  tubercle.  They  may  not  unsuitably 
be  named  MAtn-tVna.  They  are  hyaline,  shining,  hard,  solid, 
and  clothed  with  connective  tissue  rich  in  pigment,  with  epi- 
thelioffl  and  a  ciliated  cuticle.  Their  pedicel  has  the  reticu- 
lated texture  typical  of  the  Echinoidea,  which  spreads  more  or 
less  distinctly  and  continuously  around  it«  etartmg-point.  In 
the  direction  of  the  axis  of  the  ball  we  not  unfrequently  see 
a  tube  which  opens  in  its  upper  pole,  and  is  either  simple  or 
branched  in  a  more  or  leas  regular  manner.  A  great  many  of 
&c  balls  have  on  their  surface  small  elevations,  tuboxiles,  or 
spuies — and  many  also  depressions,  which  are  sometimes  shal- 
low, but  Bometimea  sink  deeply  in,  towards  the  axis,  in  a 
conical  form.  But  the  greater  part  of  the  mass  of  the  ball  is 
formed  of  very  numerous  and  veiy  thin  concentric  layers ;  and 
there  are  some  which  do  not  present  any  thing  but  these. 
Their  solid  contents  are  dissolved  by  a  weak  acid,  so  that  only 
the  epithelium  remains. 

The  sphffiridla  belong  exclusively  to  the  ambulacra  (radii) ; 
and  in  all  the  genera  which  possess  them  they  are  never 
wwtmg  on  the  peristomial  plates,  but  differ  in  number  and 
distribution  in  a  direction  irom  ue  mouth.  They  always 
occupy  a  definite  position.  In  the  Spatangtdie  they  stand, 
genmlly  uncovered,  one,  two,  or  more  in  a  little  group,  by 
the  base  of  the  tentacular  cirri  of  the  buccal  area,  near  the 

■  Tnuulftted  by  W.  S.  Dallu,  F.L.S.,  from  n  tepmte  tapj  corammii- 
ftei  by  the  antbor,  from  the  '  (Efrerrigt  af  KongL  Veteouaiw-Akad. 
EoriuDalingar,*  1871,  no,  7. 
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Bide  tnined  towards  the  median  autnie  of  the  ambalacn,  de- 
creausg  thence  the  further  from  the  month,  especially  tat  the 
bivium, — not  unfrequently  four,  three,  or  two  npon  each  of  the 
.first  plates,  only  one  upon  each  of  the  immediately  following 
ordinary  plates,  in  Plagionotua,  Brunu,  ScAvsatlerf  and  Mara 
(Oiuilterta?),  more  numerous  on  the  bivium,  in  depresaions, (^ 
like  rows  of  beads  in  narrow,  elongated,  well-defined  furrows ; 
but  in  Lovenia  the  segregated  spnteridia  are  concealed  under 
domes,  which  have  a  small,  narrow,  transTerse  opening  at 
their  apex. 

A  covering  of  this  kind,  which  is  aa  exception  among  the 
Spantangidoi,  ia  the  rule  in  the  Cassidnlidn  and  Clypeastrids. 
Shyncholampag  cartbaarum  (Lamk.),  I^/gorrkyncAua  padJuMt 
(AgasB,),  and  many  others  have  on  eveay  plate  of  the  first  fire 
pairs  in  each  ambulacrum  a  spheeridinm,  which  is  gradnally 
overerown  by  the  outer  layer  of  the  shell-substance,  which 
finally  leaves  only  a  fine  fissure  open. 

The  Clypeastndffi  exhibit  two  types.  EchinaracAniuSfDen- 
dnuier,  Jjohophora,  MeSifa,  Encope,  Botula,  Zo^anuni,  aoofk- 
echimUf  and  Echinotyamus  have  in  each  ndius  only  a  single 
Bphseridium  in  common  for  both  its  peristomial  plates,  and 
most  frequently,  even  in  very  young  individuals,  concealed  in 
a  crypt  in  the  mass  of  the  shell.  Near  the  peristomial  margin, 
which  in  the  middle  has  a  part  somewhat  projecting  over  the 
two  large  pores  of  the  buccal  tentacles,  we  see,  behind  this,  a 
small,  more  or  less  distinctly  halved  elevation.  On  breaking 
this  np  we  find  a  aphferidium  with  its  pedicel  attached  to  the 
inner  surface  of  a  rounded  cavity  towards  the  mouth,  which 
is  connected  with  the  exterior  either  only  by  a  fine  canal,  or, 
in  Eotula,  by  means  of  a  tolerably  wide  opening,  which  is  in 
part  covered  by  points  projecting  &om  its  maivin.  In  Edan- 
araehniua  this  cavity  is  divided  into  two  halves  by  a  very 
thin,  vertical  membrane,  which  seems  to  issue  from  the  edees 
of  the  plate  united  in  the  suture.  It  is  otherwise  with  (%- 
peaater  and  Araoknoides  •.  these  have  two  apbseridia  in  each 
ambulacrum,  one  in  each  of  its  two  peristomial  plates.  In 
both,  the  margins  are  destitute  of  the  projecting  part,  and  the 
two  pores  of  the  large  tentacles  are  exposed,  not,  as  in  Ac 
precming,  in  a  surface  falling  abruptly  towards  the  month, 
out  in  a  more  level  and  open  surface  which  nowhere  exhibits 
a  sign  of  the  presence  of  the  sphsoridium.  In  Clypeaster  we 
can  only  perceive  that,  at  a  distance  from  the  tentacular  pores 
twice  that  of  the  latter  from  the  margin,  the  lai^  radial  tu- 
bercles have  between  them  a  greater  space  than  ^ewhere,  but 
not  differing  in  the  disposition  of  the  small  tubercles  and  pores. 
If  we  break  through  the  outermost  layer  of  the  ahoU,  we  find 
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in  botb  plates  a  small  cavitr,  and  in  this  a  Bphemdiam,  placed 
u  in  tlie  preceding.  In  the  broad,  perfectly  smooth  larrow 
which  in  Arachtimdea  occupies  the  middle  of  each  ambula- 
cmm,  nothing  indicates  the  position  of  the  sphseridia ;  bat  we 
find  them  concealed  in  the  shell  at  the  same  distance  &om  ^e 
pores  as  in  Chpeaster. 

Echinonais  has,  near  the  tentacular  pores  on  the  fiist  and 
second  plates,  segregated  globtdar  npluendia,  which  are  seated 
uncovered  in  slight  depressions.  !m  this,  as  in  much  else,  it 
resembles  the  regular  Kchinoidea. 

In  most  of  the  latter  the  sphEeridia  are  numerous  and  distri- 
buted alternately  on  both  rows  of  plates  of  the  ambulacra. 
Echimts  Flemingi,  E.  esculenlua,  Toxopneuetea  drobachetmt, 
Loxechinva  albtis,  Tripneuatea  ventricoausj  EcAinometra  lu- 
cunto-j  and  Ambh/pneusles  ovum  have  their  usually  ellipsoidal 
spluondia  arranged  near  the  sutures,  with  the  long  axes  nearly 
parallel  to  the  surface  of  the  test.  In  T&ntumleuruaf  ScU- 
macu,  and  Me^lia  their  form  is  spheroidal,  and  they  stand 
in  the  apertUTes  of  the  deep  cavities  in  the  angles  of  the  plates. 
In  all  these  Echiuidfe  the  row  of  sphteridia  is  separated  on 
both  sidea  from  the  tentacular  pores  by  the  series  of  large 
ladiolar  tubercles.  In  Hiadema,  on  the  contrary  {Astropyga), 
the  ipheridia  are  seated  near  Uic  tentacular  pores,  and  the 
radioUr  series  of  tttbercles  is  situated  between  them  and  the 
BQtare.  Echiaocidaris  ia  quite  different,  as  it  has  in  eadi 
imbolacrum  only  a  single  sphieridiiun  in  a  rounded  notch  in 
the  sstore  quite  close  to  the  margin.  In  Cidaria  sphteridia 
ue  not  found. 

These  organs,  which  are  so  well  and  peculiarly  protected  in 
many  genera  {Briasopsis  lyrifera  seems  to  protect  its  nncoveied 
qihsrioia  by  binding  together  the  neighbouring  small  radioli 
over  them),  cannot  be  any  thing  but  a  sensorial  apparatus, 
probably  deatined  for  the  perception  of  the  changes  which 
take  place  in  the  surroundmg  water  and  in  the  substances 
which  this  holds  in  solution  or  suspension,  consequently  an 
organ  of  taste.  Briasopsia  lyrifera  holds  them  quite  still  for 
hwisj  then  follows  a  half-circular  movement  around  the 
point  (^  attachment,  which  very  soon  ceases.  The  strong 
nerrona  stem  which  runs  internally  along  the  suture  in  eiwm 
luobnlacmm  gives  off  alternate  branches,  one  for  each  plate. 
Every  such  branch  eaters  with  the  tentacular  vessel  into  the  pore 
of  the  plate,  and  passes  throtigh  this  out  to  the  outer  side  of  the 
tat;  m  this  way  it  may  furnish  both  tentacles  and  BphsBridia 
with  nerves,  although  I  have  not  succeeded  in  demonstrating 
this.  It  is  easier,  in  Briasopsia  lyrifera,  especially  in  the 
Inviiun,  to  ascertain  how  the  nerve,  after  issuing  through  the 
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pore,  loses  itself  on  the  outside  of  the  calcareooB  layer,  beaeath 
the  overlying  connective  tissue,  in  a  great  namber  of  branches, 
which  run  through  the  anterior  part  ol'  the  plate  in  a  ndiating 
and  diagonal  direction  in  order  to  distribute  themselvea  to  the 
interradial  radioli  and  other  external  parts  attached  to  the 
plate.  This  branching  is  most  distinctly  seen  on  the  third 
plate  of  the  bivium  situated  near  4he  stemiun,  which  is  freer 
from  spines  than  the  second. 

Tlie  sphnridia  make  their  appearance,  seemingly,  later  thin 
the  spines  and  pedicellarise  in  very  young  Spatangids  {Brit- 
sopgia  Jyrifera,  £chinocardium  ovaium),  first  one  alone  in  the 
single  pcnstomial  plate  of  the  ambulacra,  then  one  on  the  second 
plate,  and  so  forth ;  all  in  accordance  with  the  order  which 
prev^ts  in  the  disposition  of  the  ambulacral  pUtea  thronghont 
the  whole  class,  and  which,  at  leaat  in  all  recent  E^hinoides, 
may  be  expressed  by  a  formula  common  to  all.  This  order  is 
as  folio WB : — 

If  we  hold  a  Spatangus  of  any  species  with  the  mouth 
turned  upwards  and  the  onpaired  intcaradiam  backvards,  and 
connt  the  ten  pcristomial  plates  of  the  ambulacra  going  frx>m 
left  to  right  (that  is  to  say,  from  the  animal's  right  to  ita  left 
side)  round  the  buccal  aperture  of  the  test,  matking,  in  each  of 
the  ambulacra  I.,  II.,  IlT.,  IV.,  V.,  the  plate  we  first  come  to 
with  the  letter  a,  and  the  second  with  h,  we  shall  find  that  the 
plates  I.  a,  II.  a,  III.  h,  IV.  a,  V.  b  are  larger  and  bear  two  pores 
and  two  tentaclesj  whilst  I.  ft,  II.  i,  III.  a,  IV.  J,  and  V.  a  are 
smaller  and  furnished  with  only  one  pore  and  one  tentacle. 
Assuming  that  here  each  ambulacral  plate  has  originally  mty 
one  tentacle  and  one  pore,  the  former  series  of  plates  should 
conee^nently,  although  no  suture  can  be  detected,  be  componle 
and  binary,  and  the  latter  simple  and  primary,  like  all  the  other 
ambulaer^  plates.  The  Casaidulida  behave  in  exactly  the 
same  manner ;  in  the  binary  plates  one  of  the  pores  is  situated 
in  the  outer  hqm  of  the  plate.  That  in  the  OlypeaatridiB  the 
peristomial  plates  of  the  ambulacra  follow  the  same  rule  is  seen 
from  their  unequal  si^e — I.  a,  II.  a.  III,  6,  IV,  a,  and  V.  b  being 
larger  thah  I.  S,  It.  b,  III.  a,  IV.  b,  and  V.  a ;  and  Clypeatler 
romceug  baa  in  the  smaller  plates  one,  and  in  the  laiger  ones 
two  tentacular  pore^  which  differ  by  their  size  from  the 
numerous  mna  for  loctmiotor  tentacles.  If  an  Echinonau 
be  held  in  the  above-mentioned  position  and  counted  in  the 
same  manner,  the  same  arrangement  ia  manifest.  The  peri- 
stomial plates  I.  a,  II.  a,  III.  b,  IV.  a,  and  V.  i  are  larger  and 
have  two  pores,  a  complete  double  pore  and  one  wnich  is 
marginal  and  half  interrupted ;  I.  b,  H.  b,  III.  a,  IV.  b,  and 
V.  a,  on  the  contrary,  are  smaller  and  bear  only  one  double  pme. 
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Hius  in  tiie  irregular  Echinoidea  tlie  peristome  of  the  trivium 
is  agjrmmetrical  with  relation  to  the  aQteio-posterior  axia ;  of  its 
six  ambolacral  plates,  the  richt  side  of  the  animal  has  two 
simple  and  one  liinaiy,  and  the  left  side  two  binaiy  and  one 
simple.  The  bivinm,  on  the  contrary,  includes  symmetrical]/ 
the  tmpaired  interradium.  Bight  and  left  are  determined  hero 
hj  the  position  of  the  anal  aperture,  and  also,  except  in  the 
Ctypeastridce,  by  that  of  the  madieporic  plate;  in  the  regular 
£<£inoidea,  hitherto,  by  the  latter  alone. 

Of  the  fiye  genital  plates,  the  SpatangidcB  are  destitute  of 
the  hinder  one,  which  elsewhere  is  placed  near  the  end  of  the 
impaired,  anal  interradium.  It  has  never  been  developed,  any 
more  thaii  the  genital  gland,  which  otherwise,  as  in  the  four 
others,  should  have  its  efferent  duct  through  it  In  all  the 
known  living  SpfUattgidtE,  apparently  with  the  exception  of  a 
single  genus,  its  place  is  occupied  by  the  madreporic  plate ; 
the  filtering-apparatus  of  the  aquiferous  system,  which  spreads 
itself  out  in  the  poaterior*part  of  the  vertex,  often  occupies  a 
greater  space  than  any  of  the  four  genital  plates,  is  posteriorly 
in  immediate  contact  with  the  last  plates  of  the  anal  inter- 
Flg.l. 


Echinoeardittm  cordatutn  (Ptiiui.),  Suhiautrr  fraijQU  (Diib.  &  Kor), 
Ahatx*  Philippti,  n.,  Stmiatter  azpergibu,  n. 

radinm,  by  which  it  is  enclosed,  and  separates  from  each  other 
the  eye-plates  of  the  bivium  and  the  lateral  genital  plates. 
There  is  no  suture  to  form  a  boundary  between  the  right 
Ulterior  genital  plate  and  the  madreporic  area;  and  when  the 
latter  has  a  great  extension  it  is  this  plate  diat  first  enters  into 
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it: — inaometoaamaUexteatjSsindfiioinarfiUi-tcoHi;  inothen, 
«.  g,  BriaaopaU,  to  a  greater  extent ;  and  in  Kune,  «.^.  Bc^isa^er 
ffogilis  (Pub,  &  Kor,},  ao  completely  that  the  genitml  pore  is 
absent,  and  with  it  the  right  anterior  interradial  genital  gland. 
The  next  in  order  to  disappear  are  the  genital  pore  and  gland 
of  the  left  anterior  genital  plate;  and  when,  as  in  Abattu 
Pkilippii,  n,,  and  Pakeoatoma  mirabile,  G^raj,  onlj  two  genital 
pores  remain,  these  are  sitnated  in  the  lateral  genital  plates.  An 
arrangement  by  which  the  madreporic  plate  extended  backward 
separates  from  each  other  the  eye-plates  of  the  bivium,  occnis 
among  the  Spatangidm  of  the  Eocene  period,  and  not  only  in 
most  of  those  which  also  belong  to  recent  times,  bat  also  in 
some  {e.g.  Pranaster,  Macr(^neuatea)  which  had  already  made 
their  appearance  in  the  younger  deposits  of  the  Cretaceous 
formation.  On  the  other  hand  the  genera  which  essentially 
belong  to  the  latter  formation  and  attained  in  it  their  highest 
dcTelopment,  present  throughout  a  different  dispoeition  of  the 
genital  and  madreporic  plates,  at  th^  same  time  that  the  Utter 
does  not  reach  the  posterior  interradium.  but  is  separated  fiom 
it  by  the  eye-plates  of  the  bivium,  whicn  meet  and  touch  each 
other,  as  do  abo,  in  most,  the  lateral  genital  plates.  Among 
the  known  living  Spatangidte  only  one  has  this  character  of 
antiquity,  namely  Hemiaster  expergitua^  n.,  which  was  dis- 
covered on  the  TOyage  of  the  Swedish  corvette  *  Josephine,'  in 
the  year  1869,  by  Smitt  and  Ljungman,  near  Joaephina's  bank, 
in  38"  7'  N.  lat.  and  9°  18*  W.  long.,  at  a  depth  ot  550  fathoms 
on  a  clay  bottom.  The  genus,  which  until  then  was  regarded 
as  having  become  extinct  during  the  Miocene  Tertiary  period, 
and  which  attained  its  highest  development  during  the  Cre- 
taceous period,  is  recognized  by  its  rounded  oval  outline, 
which,  with  a  length  of  14  millims.,  has  a  breadth  of  13  ihilUmB., 
by  its  posteriorly  considerable  height  (10  millims.),  by  the  posi- 
tion ot  the  periproctium  high  up  on  the  posterior  surface,  the 
single  peripetalouB  broad  fasciola,  which  forms  an  oval  ring, 
the  short,  broad  petala  of  the  bivium  half  as  long  as  the  an- 
terior ones,  and,  for  still  further  distinction  from  Ahatus,  by 
the  madreporic  plate  with  which  the  anterior  right  genital 
plate  is  united,  but  which  posteriorly  does  not  r^ach  the  unpaired 
interradium,  but  is  shut  off  from  it  by  the  two  eye-plates  of 
the  bivium  and  the  lateral  genital  plates.  The  individual  is 
young,  so  that  the  four  genital  pores  do  not  yet  perforate  tlie 

fenital  plates,  and  the  madreporic  plate  has  only  a  few  pores; 
ut  the  peristome  is  reniform,  and  the  lobes  prominent.     The 
ambulacra  are  remarkably  narrow  where  they  pass  under  the 
fasciola.    llie  test  is  extremely  thin  and  brittle. 
In  the  regular  Echinoidea  the  anus  opens  in  the  drcle  fimned 
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by  the  genital  and  eye-plateg  perpendicularly  above  the  month, 
and  the  corona,  which  is  nowhere  in  contact  with  it,  developes 
in  like  manner  its  ambulacra  and  interradia.  The  apparently 
i^ukrly  radiate  form  ia  originally  disturbed  by  the  madre- 
poric  apparatus,  which  perforates  with  its  strainer  one  of  the 
genital  plates,  all  of  which  subsequently,  during  the  early  t 
giowUi  of  the  BQimal,  become  perforated  by  the  e&rent  ducts 
of  the  genital  glands.  That  even  here  the  genital  plate  which 
conttuns  the  madreporic  plate  is  the  right  anterior  one,  and 
that  the  ideal  longitudinal  axis  of  the  body  passes  through 
the  nnpaired  ambulacrum,  as  thereby  indicated,  is  confirmed 
by  the  fact,  that  only  by  such  a  division  between  right  and 
left  does  the  same  formula  prevail  for  the  plates  of  the  peri- 
Btomiftl  margin  in  the  regular  as  in  the  irregular  forms.  Thia 
ia  most  distinctly  observed  in  very  youn^  individuals,  in  which 
the  primary  plates  may  still  be  distinguished. 

If  a  young  Toxopneuates  drobacfienna  oi  horn  3  to  6  millima. 
diameter  be  held  with  the  mouth  upwards,  and  the  unpaired 
ambulacrum,  determined  as  above,  forwards,  and  the  peri- 
stomial  plates  be  gone  through  in  the  same  sequence  as  was 
adopted  m  the  examination  of  the  irregular  Kchinoidea,  we 
find  not  only  that  all  the  peristomial  plates  are  composite 
(and  may  therefore  be  denominated  large  plates),  but  also  that 
I.  o,  H.  a,  III.  b,  IV.  o,  V.  6  are  all  ternary ;  tnat  ia  to  say, 
every  one  of  them  consista  of  throe  still  distinguiehable  primary 
plat^ ;  whilst  I.  b,  II.  b,  III.  a,  lY.  6,  Y,  a  are  binary,  formed 
of  two  primary  plates.  Consequently  here  also  the  peri- 
stomial plates  of  series  I.  a-V.  b  are  larger  than  those  of  aeriea 
L  &-V.  a,  and  likewise  bear  more  pores.  In  both  series,  the  first 
primaiy  plate  has  two  pores,  a  complete  double  pore  and  one 
which  IS  formed  only  by  a  notch  in  the  very  margin ;  and  it 
may  be  supposed  that  this  primary  plato  is  a  combination  of 
two  pktes  which  were  distinct  in  a  still  younger  stage,  the 
earliest  formed  of  which,  like  all  others,  had  a  complete  double 
pote,  which  afWwards,  during  growth,  shifted  to  the  margin 
and  became  reduced,  its  upper  passage  being  closed  and  its 
lower  one  partly  removed  and  thus  convertM  into  merely  a 
notch  of  greater  or  less  depth  (see  Plate  XIY.  figs.  1  &  3-8). 
The  pnmaiy  ambulacra!  plates  in  the  Latistelue  are  in  part 
entire,  t.  e.  such  as  occupy  the  whole  space  between  the  inter- 
radinm  and  the  median  suture  of  the  ambulacrum,  and  in  part 
halved,  or  such  as  extend  from  the  interradium  to  about  the 
midJle  of  the  entire  ones,  and  terminate  there  in  a  more  or  leas 
disUnct  poiot.  The  larger  peristomial  plates  of  the  ambulacral 
Berie«I.a-Y.i  generally  conaiatfin  very  young  indivjdualsjof  an 
entire  adoral,  a  half  intermediate,  and  an  entire  aboral  primary 
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Elate;  but  eomctimcs  all  three  are  entire;  in  series  L^-Y.a 
ath  primary  plates  are  always  entire. 
The  order  which  preraib  in  the  ambttlacra  at  the  peristome 
recurs  at  the  vertex.  The  corona  of  a  yooog  Toxopnmstet 
drobacheneia  of  4  tnillime.  diameter,  and  with  a  stoma  of  2'4 
-  millims.  is  shown  br  the  proportions  given  in  the  following 
table,  which  states  for  eatm  laree  plate  the  nomber  of  its  pn- 
mary  plates,  of  which  the  half  ones  ore  inclnded  in  paren- 
theses:— 


pJsr-   ' 

2 

3      1        4 

fi 

8 

7 

l^fi.V: 

l>r    IL« 

1(2)3 
1>2 

1(3)3 
1(2)3 

1(2,3)4 

1  (2r3)  4 
1(2,3)4 

1(2,3)4 

1(2,3,4)5 
1  (2,  3)  4 
1  (2,  3)  4 
1  (2.  3)  4 

1(2,8,4)6 

1(2,3)4 

1(2,3,4)6 
1(2,3,4)6 

1(2) 
1(2,3,4)6 

0 

1  1 

1,2; 

1| 

,  It  will  be  seen  that  the  number  of  primary  plates  in  eadi 
large  plate  increases  from  the  peristome  towards  the  vertex. 
In  the  rows  of  aeries  I.  a-V.  h  this  increase  is  not  qnite  regnlar, 
but  somewhat  unequal  in  the  targe  plates  3  and  4,  wbich  may- 
be an  individual  peculiarity;  but  tho  rows  I.  a— V.  d  of'the 
birium  agree  perfectly,  even  in  the  last  plates,  where  the  tri- 
vium  also  forms  a  group  of  similarly  developed  plates.  In 
series  I.  b-Y.  a,  however,  the  increase  is  the  same  thronghont 
In  large  plate  3  some  inaividuale  have  1  (2)  3. 
.  In  each  tow  the  peristomial  plate  1  ia  the  oldest ;  the  other 
plates  are  younger  in  proportion  as  they  are  further  from  this ; 
and  tlie  yoiingegt  is  that  which  strikes  upon  the  eye-plate  of 
tho  vertex.  The  youngest  plate  has  not  the  same  oTdinal 
number  in  the  rows  of  both  series.  In  the  rows  of  series  I.  o- 
V.  h  it  is  the  sixth,  in  those  of  scries  I.  b-\.  a  the  serenth, 
with  the,  perhaps,  individual  exception  of  I.  & ;  so  that  this  series, 
which  in  the  penstome  has  one  primary  plate  less  than  series 
I.  Or-Y.  h,  has  in  its  increasing  end  one  or  several  more  than 
this,  inasmucli  as  not  only  is  the  large  plate  6  completed,  but 
even  the  large  plate  7  is  commenced. 

Each  large  plate  commences  as  follows : — Close  to  the  aboial 
margin  of  a  previouslr  completed  large  plate  the  new  fiist 
primary  plate  is  fonnt;^,  close  to  this  the  second,  and  so  on. 
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All  primary  plates,  even  the  half  ones,  are  originally  in  their 
first  foundation  entire  pUles ;  that  is  to  say,  tJiey  reach  from 
tlie  interradiom  to  die  median  suture  of  the  ambulacrum. 
Sobseqaently,  whilst  the  whole  of  the  complex  of  primary 

Elates  which  forma  large  platea  increases  in  breadth,  and  even 
efore  it  is  completed  by  the  last  primaiy  plates,  the  inter- 
mediate ones  fail  off  in  their  growth ;  and  whilst  they  retain 
their  position  in  the  boundary  of  the  ambulacrum  towards  the 
interradium,  their  narrowed  ends  become  more  remote  from 
the  median  auture  of  the  former.  The  first  formed  of  these 
intermediate  plates  is  the  smallest  of  all,  the  later  ones  become 
^radnallr  larger;  and  tlios  it  happens  that  whole  groups  of 
intermediate  primary  platea  acquire  forms  of  a  triangular  figure, 
the  apex  of  which  is  formed  near  the  middle  of  the  large  plate 
W  the  projecting  end  of  the  last  alone.  By  all  this  it  is  also 
clear  that  these  intermediate  plates  are  not  of  later  origin, 
neither  secondary  nor  inserted,  bat  that  they  are  formed  in 
ordinal  sequence  with  the  two  outer  entire  plates.  But  the 
latter  grow  to  a  much  greater  degree,  so  that  they  directly 
touch  each  other  where  me  intermediate  plates  cease,  constitute 
the  greatest  part  of  the  area  of  the  large  plate,  and  the  whole 
of  its  margin  towards  the  median  suture. 

The  youngest  large  plates  are  distinctly  longer,  in  the 
direction  from  the  vertex  towards  the  peristome,  than  broad ; 
but  in  proportion  as  each  large  plate  grows,  and  at  the  same  time 
is  Temoved  from  the  vertex,  it  becomes  broader  in  proportion  to 
its  length.  The  greatest  periphery  of  the  corona  is  always 
so  placed  that  half  the  number  of  the  plates  and  something 
more  is  ventral — that  is  to  say,  situated  between  it  and  the 
peristome,  notwithstanding  that  the  distance  from  it  to  the 
peristome  is  always  less  than  to  the  vertical  rings.  Con- 
sequently during  growth  a  compression  from  above  downwards 
of  the  ventral  plates  takes  place,  which  appears  more  strongly 
in  proportion  to  their  age,  and,  in  combination  with  the  move- 
ment which  also  takes  place  in  each  lai^e  plate,  alters  their 
form  in  a  regular  manner  and  at  the  same  time  changes  the 
position  of  the  pores.  In  the  youngest  individuals  which 
have  been  examined^  all  the  tentacular  pores  (with  the  excep- 
tion of  the  vcty  first  interrupted  one)  are  placed  near  the  suture 
towards  the  interradium,  and  those  which  belong  to  the  same 
Urge  plate  form  together  a  curve  with  a  slight,  outwardly 
convex  flexure.  These  are  the  primordial  pore-arcs.  But 
the  tentacular  pores  begin  very  soon  to  move,  in  order  to  take 
up  a  different  position,  and  finally  form  other  secondary  arcs, 
which  remain  the  same  during  the  animal's  whole  life,  and  are 
so  dutractenstic  that  wq  derive  from  tliem  the  chnra^tcrs  of 
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Hm  genera.  What  determines  the  issae  of  this  removal  ia  tlmt 
the  pores  of  the  entire  plates  have,  even  in  comparison  with 
the  size  of  tbeplatcs,  a  greater  movement  than  those  of  the 
half  plates.  Every  pore  which  belongs  to  an  entire  primary 
plate  departs  by  degrees  from  its  margin  and  approaches  the 
middle.  Within  every  large  plate  this  movement  is  strongest 
in  the  first,  adoral  primary  plate,  and  combined  with  a  drawing 
downwards ;  in  the  last,  aboral  primary  plate  the  same  move- 
ment occnrs,  although  in  a  less  degree.  In  the  intermediate 
half  plates  the  shifting  of  the  pores  is  nothing  or  almost  im- 
perceptible in  the  first,  but  more  considerable  and  increasing 
m  the  following  ones,  Conseqnently,  if  a  large  plate  is  com- 
posed of  a  first  entire  primary  plate,  (1),  three  intermediate 
plates,  (2,  3,  4),  and  i^in  an  entire  plate,  (5),  the  first  pore 
moves  far  inwards  nearly  to  the  middle  of  the  plate,  the  second 
retains  its  original  position,  the  third  has  drawn  itself  a  very 
little  inwards,  the  fourth  rather  more,  and  &e  fifth  still  more. 
But  it  is  a  consequence  of  this  nneqnal  movement  that  the 
first  pore  no  longer  belongs  to  the  onginal  pore-arc,  but  has 
separated  therefrom  and  entered  and  completed  a  new.  secon- 
iary  arc,  the  other  members  of  which  are  constituted  by  the 
pores  of  the  preceding  large  plate,  with  the  exception  of  the 
nrfrt.  The  arcs  of  3,  4,  5,  6,  or  7  pores  which  characterize 
Tox^newtes,  and  in  which  the  number  of  porea  is  dependent 
on  the  number  of  intermediate  plates,  are  therefore  always 
counted  from  and  including  the  second  pore  in  one  large  plate, 
to  and  including  the  first  in  the  following  plate.  These  altera- 
tions of  the  ambulacra  are  represented  in  PI.  XIV.  figs.  2—8. 

In  the  peristome,  even  in  individuals  of  small  size,  all  order 
seems  to  have  disappeared  in  conseqnence  of  these  shiftings. 
This,  however,  is  only  apparently  the  case.  A  careful  ex- 
amination shows  that  every  thing  arranges  itself  in  accordance 
with  the  same  law. 

The  peristomial  plates  of  series  I.  a-V.  b  present  the  fi>l- 
lowing  alterations.  The  rudimentary  double  pore  (I),  which 
remains  only  as  a  notch  in  the  very  margin,  moves  ^^ually 
past  the  middle  of  the  first  plate  and  becomes  still  more  incon- 
siderable; for  whilst  the  corona  grows  near  its  vertical  pole, 
some  of  its  solid  substance  disappears  in  the  margin  of  the 
peristome,  where  its  calcaceous  deposit  ia  slowly  absorbed, 
with  the  result  that  the  pore-cup  which  was  moving  thither 
becomes,  as  it  were,  eaten  away,  and  loses  a  greater  or  less 
portion  of  its  wall.  The  perfect  double  pore  (2)  in  the  first 
prima^  plate  (1,  i),  which  is  an  entire  plate,  moves,  like  this, 
firom  the  suture  towards  the  middle,  and  also  approaches  the 
margin,  so  that  by  degrees  it  loses  a  good  deal  of  the  wall 
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rtnud  its  lower  apertme,  aftsr  the  upper  one  becomes  filled  up 
vdA  blind.  These  two  pores  (1  ana  2)  form  persistentlr  a 
pail  of  themselves.  The  second  primaij  plate  (1,  s)  is  a  naif 
plate ;  its  pore  (3)  remore«  veiy  slightly  nom  its  original  place, 
and  commences  the  first  distinct  secondary  arc,  bat,  in  conse- 
qnenceof  the  diminution  anddepression  of  the  firstprimaiyplate, 
approaches  the  marg:in,  where  it  slao  in  its  turn  loses  a  part  of 
its  walL  The  third  and  last  primary  plate  (1, »)  of  the  first 
large  plate  is  again  an  entire  pate ;  and  its  pore  (4)  alBO  moves 
inwards,  and  &ither  than  the  preceding  one.  Fore  5,  which 
belongs  to  the  first  primary  plate  of  the  second  large  plate,  is, 
as  sndi,  again  the  most  movable,  wanders  far  fiiom  the  suture, 
and  completes  the  first  secondary  arc  of  the  three  pores  3, 4, 5. 
Pore  6,  situated  in  the  intermediate  half  plate  2,  >,  lemams 
in  its  place  as  the  first  of  the  second  arc,  ^ain  of  three  pores, 
of  which  the  second,  [7),  in  primary  pStte  2,  i,  has  moved 
inwards  not  inconsiderably,  although  not  so  much  as  the  third 
{pore  8),  which  belongs  to  primary  plate  3,  i.  With  pore  9,  in 
primary  plate  3,  9,  again  commences  a  third  secondwy  arc  of 
four  pores,  which  move  in  accordance  with  the  same  law  as 
the  preceding  ones— namely,  9,  pi.  3,  a,  10,  pL  3,  »,  11,  pL  3,  *, 
and  12,  pi.  4,  i.  Whilst  these  movements  nave  been  going  on, 
the  large  plates  1 , 2,  and  3  have  also  become  more  strongly  com- 
pressed. In  one  individual  (fig.  2)  they  constitnte  two  thirds 
of  the  whole  height  of  the  corona,  and  the  greatest  peripheiy 
nearly  coincides  with  the  suture  between  2  and  3 ;  in  ng.  3  they 
all  lie  below  the  line  of  the  greatest  periphery,  occupy  less  than 
half  the  height  of  the  corona,  and  their  width  is  rather  greater 
than  their  height  The  first  large  plate  (1),  the  peristomial 
plate,  especiaOy,  is  strongly  compressed :  ite  pores  cease  to 
grow }  their  upper  tube  is  diminished  or  closed ;  pore  2  loses 
still  more  of  its  wall  in  the  margin  of  the  peristome ;  pore  3 
eradnally  follows  in  the  same  direction ;  the  radiolar  tubeK^ 
aisappear  entirely  or  for  the  most  part :  and  in  the  individual, 
fig.  6,  the  suture  between  the  large  plates  1  and  2  has  dis- 
appeared, and  they  have  coalesced  to  fonn  a  single  binary  large 
plate  of  the  second  order,  1  +  2,  composed  of  six  primary 
plates,  which  number  cannot  be  distinguished ;  and  the  large 
radiolor  tubercle  it  bears  is  that  which  originally  belonged  to 
Uige  plate  2.  In  the  individual,  fig.  7,  thia  double  large  plate 
1+2  has  become  still  more  compressed ;  of  pore  2  only  half 
remains,  and  but  little  more  of  pore  3.  The  sutures  of  the 
primaiT  plates  now  disappear  still  more  withm  the  large  plate 
A;  and  m  the  individual,  fig.  S,  even  this  has  completely 
coalesced  with  1  +  2  to  form  a  single  ternary  plate  of  the 
third  order,  1  +  2+3,  composed  of  eleven  primary  plates,  and 


r:,9,N..<ib,  Google 


296     F»f.  S.  Lovun  on  the  Structure  of  the  Echinoidea. 

conseqaentlj^  famished  with  eleven  pores,  80  placed  th&t  'ia.vj 
mavbecountedasfollows:— 1,  2  J  3,4,5;  6,7,8;  9,10,11, 
ana,  to  complete  the  Utter  arc,  12  in  the  following  U^ 
plate  4, — that  ia  to  say,  in  groups  of  2, 3,  3,  4,  &c.  The  fbm 
of  this  large  composite  plate  has  now  become  each  that  iti 
breadth  atands  to  its  height  abont  in  the  relation  of  1 :  0*7.  In 
the  yoangeet  specimen  (fig.  2),  in  which  the  three  plates  are 
quite  distinct,  the  breadth  is  to  their  length,  taken  together, 
as  1 : 2-26. 

Within  the  first  coronal  plates  which  belong  to  aeries  I.  i- 
V.  a  corresponding  changes  take  place,  with  only  snch  differ- 
ences as  are  due  to  the  first  large  plate  consisting  only  of  two 
primary  plates.  Here,  also,  the  plates  1,  2,  and  3  coalesce, 
apparently  almost  earlier  than  in  scries  I.  a- V.  h.  The  temarj 
plate  of  tne  third  order  finally  produced  by  coalescence  hia 
then  ten  pores  so  arranged  that  they  may  be  counted  1,  2 ;  3, 
4 ;  5,  6.  7 ;  8,  9,  10,  and,  to  complete  the  arc,  11  in  the  next 
Urge  plate  (4) ;  consequently  2,  2,  3,  4,  &c.  It  is  by  the 
second  nnmber  that  we  recognize  the  peristomial  plates  of 
aeries  1. 6-V.a ;  it  is  there  two,  but  three  in  series  I.  a-V.  4 ;  and 
this  character  is  constant  in  the  Latistellie,  which  may  be 
oriented  by  this  means.  The  fourth  arc,  which  here  has  four 
pores,  has  only  three  in  occasional  individuals ;  that  is  to  siy, 
the  third  large  plate  has  only  one  intermediate  primary  plate. 
Some  variability  seems  to  prevail  in  this. 

In  the  Echinidffi  the  tentacular  pores  are  double  pores. 
Within  an  oval  space  or  cup  bounded  by  a  more  or  lea 
elevated  wall  open  two  straight  passages,  through  which 
aquiferous  ducts  pass  to  the  tentacle.  Their  openings  on  the 
inside  of  the  shell  are  considerably  further  apart  than  on  the 
outside.  These  passages  consequentlr  traverse  the  thickness 
of  the  test  ic  an  oblique  direction.  If  we  compare  the  posi- 
tion of  the  outer  apertures  with  that  of  the  inner  ones  in  the 
same  plate  of  different  ages  and  sizes,  we  find  that  the  inner 
ones  do  not  change  their  position  so  much  as  the  outer  ones; 
so  that  the  passages  which,  in  the  younger  specimens,  take  the 
shortest  course  from  the  inside  to  the  outside,  gradually  draw 
away  during  growth  in  an  oblique  direction  towuds  the 
middle,  in  the  same  proportion  as  the  outer  apertures  shift 
their  place.  The  movement  which  takes  place  in  the  sub- 
stance of  the  plate  ia  therefore  not  the  same  in  its  whole  mass, 
and  has,  the  nearer  we  go  to  the  outside,  a  preponderant 
direction  towards  the  median  suture  of  the  ambalacrum. 

Thus,  in  Toxx>pneu3t^  drSbachensis,  do  the  ambulacra  grow, 
with  constant  alterations  in  the  plates  and  pores ;  but  oven  in 
the  largest  individuals  the  different  character  of  the  two  dif- 
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ferent  serieg  ia  recognized  bj  the  form  aftd  gronpioK  of  the 
above  puts  in  the  periatome.  The  numbers  bj  which  the 
uningemait  of  the  porea  can  be  indicated  in  that  species 
(namely,  in  seriea  I.  o-V.  &,  2,  3, 3,  4,  &c. ;  and  in  series  I.  ^ 
V.  a,  2,  2,  3,  4)  recnrs  not  only  in  generically  allied  species, 
such  as  Toxt^naiMea  brevigpinogua  and  T.  lividus^  but  also  in 
Ltaxchiiau  aSms,  Echinus  esculenhis,  Lyteckinua  variegcUu»y 
TVtjpneutfe*  ven/n'costw,  Boletia  heUroporOf  AnU>Iypneuates 
ovum,  TemnopUurus  toreumaticua,  in  fact  throughout  the  La- 
tietelue,  even  in  the  EchinoTnetrce.  In  the  arrangement  of 
the  porea  round  the  peristome  the  same  onmbers  recur  in  the 
West-Indian  E.  htcunier,  Linn.,  with  striking  distinctness. 
The  madreporic  plate  is  situated,  as  in  all  others,  near  the 
right  antenor  interradium ;  and  the  tmimars  antero-posterioi 
does  not  coincide,  as  J.  Muller  thought  he  found,  with  the 
longest  diameter  01  the  oral  test;  but  it  is  oblique,  as  L.Agassiz 
tappceed ;  for  the  longitudinal  diameter  passes  through  ambu- 
kcrum  I.  and  the  corresponding  interradium  3,  and  m  its  ver- 
tical plane  are  situated  the  line«  of  curvature  for  the  flexure  of 
the  test.  On  the  other  hand  SeUrocentrua  and  Colobocentrua 
are  symmetrical ;  in  these,  moreover,  the  short  diameter  of  the 
lest  18  its  aatero-posterior  axis,  in  which  direction  also  the 
peristome  is  elongated,  with  the  posterior  sinus  deepest.  This 
a  the  position  accepted  by  J.  UuUer  as  the  correct  one  in  these 
genera;  but  the  position  which  ia  thus  given  to  the  madre- 
poric plate,  he  regarded  as  an  exception  &om  that  which  he 
legaro^  as  the  normal  one  both  in  Echinus  and  ddaris,  near 
the  left  posterior  interradium.  This  ia  not  the  caae.  Except 
in  the  Clypeaatridea  the  connexion  of  the  madreporic  plate 
vith  the  right  anterior  apical  plate  ie  constant  in  all  £chi- 
noidea.  If  its  position  ia  occasionally  unknown,  it  ia  found 
in  the  Latistell%  by  the  formula  of  the  arrangement  of  the  pores 
in  the  peristomial  platee,  and  by  the  antero-poaterior  axia  of 
Ha  same  test,  and  its  division  into  a  trivium  and  a  bivium. 

The  LatistellEB  have  ten  free  pore-plates  in  the  buccal  mem- 
tvane.  It  might  be  aaked  whether  these  do  not  become  very 
ewly  detached  from  the  corona,  before  the  auricles  are  yet 
developed.  Careful  investigations  under  favourable  conditions 
OQght  to  settle  this  question.  A  amall  Toxopneuates  droba- 
dunsit,  2  millims.  in  diameter,  has  already  the  five  pairs  of 
large  plates  in  the  buccal  membrane,  each  pair  in  front  of 
an  ambulacrum  (fig,  9).  Of  these  ten  platea,  those  of  aeries 
I.  o-V,  b  are  the  larger,  but  destitute  of  tentacular  pores ;  the 
other  five,  of  seriea  I,  b-V.  a,  on  the  contraiy,  are  smaller,  and 
each  fiirmshed  with  its  pore  and  its  tentade ;  that  is  to  say, 
this  latter  series  ia  here,  as  always,  inferior  in  size,  but  supe- 
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rioT  in  development  to  the  former  one.  In  a  mnch  eaitia 
Btage  (fig.  10),  when  the  young  Echinus.  0*6  miltim.  in  dia- 
meter, no  longer  shovB  any  remmins  of  its  platens,  bat  Btill 
does  not  present  any  iDdicatioos  either  of  month  or  anas,  it 
moves,  as  we  learn  &oni  J.  Muller's  inves^^ationfl,  by  neans 
of  five  large  primordial  tentacles  furnished  with  snckingnliBks, 
which  issue,  at  equal  distances  apart,  trom  inconsiderable  de- 
pressions not  far  from  the  margin  of  the  Tentral  surface  of  the 
lentifonn  body,  which  was  turned  towards  the  inside  of  the 
pluteuB.  Within  these  large  tentacles  is  situated  a  circle  of 
five  pairs  of  calcareous  reticulated  disks,  of  a  ronnded.  intn^ 
nally  oblong  form.  Each  disk  haa  near  its  aboral  endi 
large,  evenly  bounded,  oval,  outwardly  pointed  ^Mrtare, 
above  which  is  placed  one  of  the  ten  smaller  tentacles  (figi. 
12  &  13).  These  five  pairs  of  disks  can  hardly  be  any  thing 
bat  the  foundations  of  me  first  primary  ambolacral  plates,  ana 
the  rather  because,  between  the  pairs  nearer  to  the  periphery, 
five  smaller,  nearly  triangular  plates  come  in,  woich  then 
would  be  the  first  commencement  of  the  interradia.  Each  of 
the  five  large  primordial  tentacles  has  its  base  in  the  line 
which  separates  each  pair  of  the  ten  smaller  and  later  ones, 
at  the  pomt  from  whicn  the  median  satare  of  the  ambnlacnuD 
will  suDseqnently  start.  Can  these  five  isolated  tentacles  have 
any  thing  m  common  with  the  tentacles  of  the  buccal  mem- 
brane, which  also  first  make  their  appearance  isolatedly? 
Krohn  saw  them  become  absorbed  and  dis^pear  before  me 
mouth  opened,  and  the  ten  paired  tentacles  become  the  instra- 
ments  of  locomotion  in  their  stead*. 

[To  be  condnnad.'] 

XLIV. — Notet  on  Propithecus  bicolor  and  Rhinoceros  lasiotis. 

By  P.  L.  ScLATEH,  M.A.,  Ph.D.,  F.R.S. 
The  Lemur  described  by  Br.  dray  in  the  last  Number  of  tlie 
'Annals'  (cmteii,  p.  206),  as  Propithecut  fncolor,  has  been  al- 
ready named  Proptthectta  Edwardai  by  M.  Alfred  Grandidier 
(Compt.  Rend.  kxii.  p.  231,  27  Feb.  1871).  M.  Mike-Ed- 
wards, who  has  requested  me  to  make  known  this  correctioo, 
informs  me  that  he  has  examined  a  marked  skin  of  this  animil 
received  from  Mr.  E.  Gerrard,  jun.,  and  has  no  doubt  of  the 
identi^  of  the  two  species. 

Ae  regards  the  two  Asiatic    two-horned   rhinoceroses  in 
the  Zoological  Society's  Gardens,  when  the  first  specimen  ar- 
rived from  Cbittagong  I  referred  it  to  RkinoceroB  »umatrm»u, 
that  being  the  only  species  of  this  section  Uien  known  to  science. 
•  Mailor'i  AtchiT,  1851,  p.  881. 


D,g,t,.?<i  I,,  Google 


BOdtographicid  Notice.  2^ 

Bat  when  the  second  animal  (obrtouely  of  a  different  species) 
teidied  ns,!  carefdlly examined  the  literature  on  tike  Bnbject.iuid 
came  to  the  concluaion  (exactly  contrary  to  that  of  Dr.  Gray, 
nnleA,  p.  207)  that  the  latter  was  the  true  R.  ntmatrenn$  and  the 
former  new  to  science.  Under  these  circamstances,  in  a  paper 
read  before  Section  D  at  the  British  Association's  Meeting 
at  Brighton  on  the  16th  of  August  last,  I  proposed  to  call  the 
fonner  BhtTUxeroa  laaiotia*.  Supposing  even  that  the  exist- 
ing deacnptioDS  and  figures  of  Rhinoceros  sumatrensia  are  not 
sufficient  to  settle  this  question  (which,  however,  is,  in  ray 

Xinion,  by  no  means  the  case),  the  known  localities  from  whicn 
•  two  animals  were  brought  ate  of  themselves  strongly  pre- 
Bomptive  that  my  determination  is  correct.  One  was  captured 
Dear  Chittagong,  in  a  district  where  no  two-homed  rhino- 
ceros was  previonsly  known  to  occnr :  the  other  in  Malacca, 
wbere  the  fauna  is  well  known  to  be  idientical  with  that  of  the 
ailjacent  island  of  Sumatra.  I  may  add  that  Mr,  Blythf, 
wno  has  paid  special  attention  to  the  Asiatic  rhinoceroses,  and 
Dr.  Domer,  who  has  examined  not  only  the  specimen  in  the 
Regent's  Park,  but  also  the  similar  animal  in  ftie  Gardens  of 
the  Zoological  Society  of  Hamburg,  of  which  he  is  Secretary, 
ore  both  of  opinion  that  the  M^accan  animal  is  the  true 
U.  ntmtUremis;  and  I  believe  that  any  naturalist  who  has  an 
opportnni^  of  examining  the  two  animals  in  the  Zoological 
Society's  Gardens  will  come  to  the  same  conclusion. 

BIBLIOGRAPHICAL  NOTICE. 
Tiyrtava,   Terrapint,  ami   Turtle*  dntvm  from   Life.     Bjr  Jixsa 

DE  CiRiB  SowERBT,  F.Ii.3.,  and  Edwabd  Lbab.     London,  Paris, 

and  Frankibrt:  Henry  Sotheran,  Joseph  Baer  and  Co.,  1872. 

Dr.  Gray,  who  edits  this  work,  prefaces  it  by  the  fdlowing  intro- 
duction:— 

"Thia  series  of  Plates  was  made  ondor  the  superintendence  of 
ill.  Thomas  Bell,  to  illuBtretfi  his  '  Uonograph  of  the  Teatudinata,' 
a  work  in  wbich  the  anthor  intended  to  represent  and  describe  not 
only  all  the  known' recent,  but  also  fossil  spectea.  The  publication 
of  this  extensive  work  was  unfortunately  iut^rruptod  (by  the  failure 
»t  the  publisher)  when  only  two-thirds  of  the  platea  that  had  been 
piepsred  (which  in  themselves  formed  but  a  limited  portion  of  the 
intended  work)  were  published. 

"  We  are  informed  in  the  original  Prospectus  that  '  The  whole  of 
tke  dnwings  are  from  the  inimitable  pencil  of  Mr.  James  Bowerby ; 
and  the  anthor  feels  that  he  is  only  doing  justioe  to  that  distinguished 
utiit  in  natural  objects  when  he  states  that  in  oorrectness  of 

*  See  the 'Times*  of  Aurust  19th,  p.  5,  where  a  notice  of  this  paper  ia 
given ;  iIm  '  Athennum '  of  August  24th,  p.  243. 

t  See 'Keld,'  Angust  24, 1872,  letter  riiraed  "  Z." 
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delinefttioii,  minute  and  elaborate  execodon,  and  taste  in  tlie 
general  airangement  of  the  fignree,  nothing  vitliiD  llie  range  cf 
■oographical  illostration  has  ever  anrpasaed  them.  The  Flatei  vill 
be  lithographed  by  Ur.  Lear,  coloured  (fK>a«  to  form  the  moct  perfect 
faenmila  of  the  drawings)  by  Hr.  Bayfield.  The  joint  takmt  of 
these  excellent  ortiatA,  exhibited  in  the  illostmlions  of  the  Fdttaridc 
of  the  former  f;entleman,  renders  it  unneceeeary  to  say  that  the  ahilitf 
of  the  painter  will  bo  ably  seconded  by  that  of  the  lithographer  ind 
colouriat'     Which  I  entirely  indorse. 

"The  unsold  stock  and  unpublished  plates  were  purchased  at  Mr. 
Highley's  sale  by  Mr.  Sotheran,  and  the  work  has  been  in  abeymce 
tor  many  years. 

"Mr.  Bell  hoB  declined  to  furnish  the  text  fbr  the  nnpnblishedplatM. 
In  this  difficulty  Mr.  Botheran  applied  to  me  ;  and  feeling  Uiat  it 
was  much  to  be  regretted  that  such  beantifol  and  ttocnnte  pUta 
should  be  loat  to  scienoe,  and  considering  that  such  minutely  ann- 
mte  and  detailed  figures  would  not  require  to  be  accompanied 
by  a  description,  I  agreed  to  add  a  few  lines  of  text  to  each  Plate, 
containing  first  the  original  name  that  Hr.  Bell  placed  upon  thou, 
then  the  name  used  in  the  If  useum  Catalogue  of  Tortoises,  so  as  to 
bring  the  nomenclature  to  the  level  of  our  present  knowledge  of 
theee  animals,  at  the  same  time  referring  to  a  work  in  which  tbe 
synonymy  of  tbe  species  is  to  be  found.  I  have  also  added  a  few 
lines  on  the  habits  and  manners  of  the  species  from  works  of  anthon 
who  have  bad  the  opportunity  of  obserring  tliem  in  their  natiTe 
country. 

"  Uany  of  the  specimena  figured  and  the  rest  of  Hr.  BeD's  coUectioa 
of  reptiles  are  now  to  be  found  in  the  Anatomical  uid  Zoologinl 
Museum  at  Cambridge." 

The  work  contains  60  plates  and  represents  3S  speciea  ;  so  that  of 
many  speeies  there  is  a  plat«  of  the  upper  and  underside,  and  of 
several,  varieties  of  the  same  species.  They  are  all  &om  lining 
specimens  except  Emyda  eti/limentu,  which  is  &om  a  q)eeimen  pre- 
served in  spirit. 

It  is  one  of  the  moet  beautiful  and  accurate  works  that  has  appealed 
on  Tortoises,  and,  one  might  almost  say,  on  any  known  reptiles. 


PIM)CEEDITIG8  OF  LEARNED  SOCIETIES. 
KOYAL  80C1ETT. 

imes  Paget,  Bart.,  I 
in  the  Chair. 

"On  the  Echinidea  of  the  'Porcupine'  Deep-sea  DredginK-Bi- 
peditions."  By  Prof.  Wyvillx  Thomson,  LL.D.,  D.Sc.,  F.lLS. 
The  deep-sea  dredging-cruisea  of  H.M.  Ships  'Lightning'  and 
'Porcupine'  during  the  summers  of  1868,  1869,  and  JS70  in  the 
North  Atlantic,  were  eomprehended  within  a  belt  1500  miles  in 
length  by  from  100  to  150  miles  in  width,  extending  from  the  Fsriie 
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Uudi  ilang  the  northeni  and  wntem  coaata  of  Scotland  and  Ireland 
and  the  cnaata  of  Pottngal  and  Spain  to  the  Strait  of  Gibraltar.  In 
thii  arc*  Gftj-aeren  snccessfol  hauls  of  the  dredge  were  made  during 
the  three  inmmera  in  trater  exceeding  500  fathomi  in  depth,  sixteen 
bejond  lOOU  lathoms,  and  two  bejond  2000  fathoms. 

Ewn  at  the  latter  extreme  depth  Ecfainodermata  appeared  to  be 
abuodant.  At  3435  and  at  2090  fathoms  tX\  the  Euhinoderm  ordera 
were  repreaented — the  Echinidea  bj'  &nD»\\\tiMe.tyafEekiiuMnorvegi- 
r**,  D.  &  K.,  and  a  joung  example  of  Brittoptu  tyrifera,  Forbn  ; 
the  Ajteridea  by  a  species  of  the  genus  Archatter ;  the  Opbiuride* 
bj  OjAioetenierietum,  Pothn,tiad  OphtaeaHthatpinulota.yl.  &T.; 
the  Holothnridea  bv  Echinoeueumit  typiea,  Sara ;  and  the  Crinoidea 
bf  a  Tetj  remarkable  new  form  of  the  ApiocrinidR,  which  has  been 
described  ouder  the  name  of  BathyeriHU4  gracilU,  Wy.  T.  From 
2000  fathoms  upwards  the  number  of  Echinoderms  seems  to  increase 
itpidlf ;  but  this  apparent  increase  may  possibljr  be  due  to  our  wiiler 
koowledge  of  the  fauna  of  the  shallower  water ;  at  from  300  to  800 
fathoms  along  the  coast  of  Britain  mnny  species  of  all  the  orders 
art  enonnoBsly  abundant,  so  much  so  as  to  ^ve  a  very  marked 
character  to  the  fauna  of  that  special  lone.  Several  of  these  species, 
■nch  as  Gdaris papillata,  Leske,  ToxopnevMlet  dr'dbaehieiuu,  Miiller, 
ScUmiu  norvtffieiu,  D.  &  K.,  Aatropeeten  ttnviUpitait,  D.  &  K., 
Arduuter  PareUii,  D.  &  K.,  J.  Andromeda,  M.  &  T.,  and  Euryale 
Liniii,  M.  &  T.,  hare  been  long  known  to  inhabit  the  deep  water 
of  the  British  area,  and  form  part  of  &  fauna  which  will  be  probably 
found  to  haTe  a  very  wide  lateral  extension  at  temperatures  whose 
minimum  ranges  from  0°  C.  to  +  2°  C,  a  fauna  which  crops  iqi,  as  it 
were,  within  the  ordinary  limits  of  observation  in  the  seas  of  $i»ndi- 
uaiia,  and  which  has  consequently  been  carefully  studied  by  the 
Scandinavian  naturalists. 

Another  group  of  spedes,  including  T'ripy/iM  Jragtlu,  D.  &  K., 
Ctmoditau  eritpatiu,  Retiius,  Fteratter  mHitarit,  M.  &  T.,  Am- 
pkiura  abyttieola,  Sars,  Antedm  Eteinehtii,  O.  F.  Miiller,  and 
Kreral  others,  are  members  of  the  same  fauna  described  from  locali- 
ties in  the  seas  of  Scandinavia  and  Greenland,  but  not  hitherto 
known  as  British.  A  third  section,  consisting  nf  a  number  of  unde- 
scribed  Echinideans,  Asterideaus,  and  Ophiurideans,  may  probably 
■Iso  belong  to  this  fauna ;  while  a  fourth  group,  likewise  undescribed, 
sod  bduding  such  forms  as  PoroddarU,  PAorauMoma,  Calveria, 
Powtalena,  Neolampat,  Zoroaster,  Opkiomutium,  Pentacrintu, 
SUtoeriniu,  and  Batkyerinut,  would  rather  appear  to  be  referable 
to  *  special  deep-sea  fauna  of  which  we  as  yet  know  only  a  few  ex- 
stnples,  and  with  whose  conditions  and  extension  we  are  nnacquainted> 
TtiU  abyssal  fauna  b  of  great  interest,  inasmuch  as  nearly  all  the 
hiiherto  discovered  forms  referred  to  it  show  close  relations  to  family 
iTpet  of  Cretaceous  or  early  Tertiary  age,  and  hitherto  supposed  to 
K  fiUnct. 

Tweoiy-seven  species  of  Echinidea  were  promred  duriiw  the 
eniises  of  1868,  1869,  and  1670,  off  the  coasts  of  Britain  and  Ferta- 
gsl,  at  depths  varying  from  100  to  3435  falhoms. 


D,g,t,.?<i  I,,  Google 


802  Royal  Societjf  :— 

CiDAKlDA. 

Cidarit,  Lamarck. 

1.  C,  papillata,  Leske. 

Occura  in  enormoui  aumbera  on  gnvel  at  deptha  of  from  100  lo 
400  fathoms,  from  Fnroe  to  Gibraltar,  and  amall-eixed  exi  ' 
are  frequent  down  to  1000  fathoma.  Tfaia  ia  a  variable  ■_ 
and  ereiy  possible  link  maj  be  shown  betweeo  ibe  Epical  CpafWata, 
Leske,  and  C.  hyitrix.  Lam.  I  haye  no  hesiuUon,  after  examiniiig 
maay  bundreda  of  specimens,  in  fusing  the  two  fonns  Into  one 
apecies. 

2.  €.  affinia,  Stokes. 

This  is  a  pretty  Uttle  apecies,  and  apparently  distinct,  although  it  it 
nmetimea  not  easy  to  draw  the  line  between  it  and  smaU  fornii  of 
C.  papillata.  It  occurs  atinndantly  In  the  Mediterranean,  andlocallj 
off  the  coaat  of  Portugal. 

PoroeidarU,  Desor. 

This  genns  was  established  by  Desor  chiefly  on  t  character  wluch  I 

caunot  re^rd  as  of  great  importance,  and  whtcli  ia  absent  in  tht 

preaent  species,  a  row  of  amall  holes  surroundiog  the  tubercles  of  the 

(rimary  spines  in  the  scrobicular  arcK.  From  the  description  these 
oles  seem  to  be  nothing  more  than  complete  perforations,  owing 
to  imperfect  calci&CHtion,  in  the  position  of  the  depressions  which 
Treanently  occnr  in  the  scrobiculae  of  the  Cidarids  for  the  inseitiDn 
flf  toe  muscles  of  the  spines.  Along  with  this  character,  bowertr, 
there  were  some  others  of  greater  value,  a  my  remarkable  paddlt- 
like  form  of  the  spines  surroundinj;  the'  mouth,  and  a  tendency  to 
coalescence  in  the  acrobicniar  are».  These  characters  are  well  marked 
in  the  species  described.  This  genus  has  hitherto  only  been  found 
foasil — a  few  detached  platea  and  some  of  the  characteristic  spines  in 
the  Nummulitic  beds  of  Verona  and  BiarritE,  and  some  spines  tefertrd 
to  the  genus,  on  account  of  their  having  the  same  singular  form,  b  the 
Lower  Oolite  of  Frick. 

1.  P,  pttrpuruta,  ■a.  sp. 

Four  examples  from  depths  of  from  500  to  6^0  btboms  off  the  finU 
of  the  Lews. 

ECHINOTHDRID^. 

I  think  it  due  to  the  memory  of  the  late  Dr.  S.  P.  Woodward  Co 
adopt  as  the  type  of  this  very  distinct  and  remarkable  family  tlw 
genus  Eehitiothuria,  which  he  described  with  singular  sagacity  fram 
one  or  two  imperfect  specimens  from  the  White  Chalk.  The  Ecluno- 
thuridee  are  regular  urchins  with  depressed  tests,  rendered  perfectly 
flexible  by  the  whole  of  the  plates,  both  ambulacral  and  ittterambu' 
lacral,  beingarranged  in  imbricating  rows,  the  interambulacral  plius 
overUpnbg  one  another  from  the  apex  to  the  mouth,  and  the  ambn- 
lacral  plates  in  the  opposite  direction.  The  mar^n  of  the  peristome 
if  entire,  and  the  peristomial  membrane  is  covered  with  imbricstul 
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iR  coDtiaQed  up  to  the  edge  of  the  month  u  in  CidmrU.  The  a 
bulicnl  plates  are  atntp-sluiped,  and  the  porei  trigeminal;  the  two 
inner  pain  of  each  arc  pass  tbrongh  small  accessor;  pUtM  inter- 
calated between  the  ambulacrsi  plates,  and  the  third  pair,  remote 
tnta  the  others,  pass  through  the  end  of  the  ambulacral  plate.  The 
dental  pyramid  is  broad  and  low,  and  the  teeth  ut  simplj  grooved  as 
m  Cidarit.  The  two  diTisiooB  of  the  tooth-socVet  are  not  united  bj  a 
closed  arch ;  the  amhnlacral  tube-feet  on  the  oral  surface  are  proiided 
with  tuckers,  while  those  on  the  apical  surface  are  simple  and  conical. 

Phormotoma,  D.  g. 

Plates  orerlapping  sligbtlr  and  forming  a  contunotu  shell,  the 
corona  coming  to  a  sharp  edge  at  the  periphery,  and  the  npper 
surface  of  body  differing  greatly  in  character  from  the  lover. 
1.  P.  placenta,  n.sp. 

One  example  from  500  fathoms  off  the  Butt  of  the  Lews ;  sereral 
fragments  from  deep  water  in  the  Rockall  Channel. 

Caheria,  n.  g. 
Plates  orerlappiag  greatly  in  the  middle  line  of  the  ambulacral  and 
mterambulscral  arese.  Plates  narrow,  and  lesTing  feneatrEe  hetween 
them  which  are  filled  up  with  membrane.  Character  of  the  ueri- 
stome  with  regard  to  the  distribution  of  spines,  the  structure  ol  the 
pore-arem,  &c.  nearly  uniform  from  the  apex  to  the  edge  of  the  pen- 

!.  ChyMtrix,  n.  »p. 

Fenestra  between  the  plates  small.     Colour  a  nearly  uniform  rich 
claret.     One  specimen  in  deep  water  off  tlie  Bntt  of  the  Lews. 
2.  C.fenettrata,  n.  sp. 

Plates  narrower  than  in  the  last  species,  and  fenestra  wider.  Of 
a  pal^  grey  colour,  with  bands  of  chocolate  radiating  from  the  apical 
pde.  Two  specimens  from  the  coast  of  Portugal,  and  fragments  ia 
diep  water  off  the  south  and  west  of  Ireland. 

ECBINIDA. 

Eehitnit,  Xink. 

1.  E.  melo.  Lam. 

One  or  two  small  specimens  off  the  coast  of  PortugaL 

2.  S.  Fleminfiii,  Ball. 

The  large  typical  form  of  this  species  was  met  with  in  deep  water 
off  the  Shetlands,  but  not  abundantly. 

3.  E.  rariapina,  G.  O.  Sars. 

4.  E.  tltgatu,  D.  &  K. 

5.  B.  Korvegieui,  D.  &  K. 

The  lut  three  are  critical  species ;  aod  although  the  extreme  foms 
ire  Tery  dissimilar,  in  a  large  series  there  are  so  many  intermediate 
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linkf,  that  it  it  difficult  to  tell  where  the  ooe  b^as  and  the  other 
eadj.     It  ii  poiuble  that  they  ooght  to  be  regarded  as  Tarietiet,  and 
lumped  togetner  under  Lamarck's  name,  E.  aemliu, 
6.  E.  mierotloma,  a.  sp. 

Although  I  have  great  heriution  at  present  in  proponng  an  addi- 
tion to  the  genus  Echinus,  I  feel  compelled  in  the  meantime  to 
■eparate  this  »ery  diatinul  form  with  a  thin  depreued  test,  a  remark- 
ably large  periproct,  and  a  small  peristome  with  the  edge  markedly 
curved  inwards  and  a  unirorm  vivid  red  colour,  E.  mieroitoma  ii 
very  abundant  from  150  to  400  fathoms  off  the  west  coaits  of  Snt- 
land  and  Ireland. 

Spkareehiniia,  Desor. 
1,  S.  aeulentut,  L.,  sp. 

A.  marked  variety,  with  a  tall  narrow  test  and  white  spines,  in  deep 
water. 

Toxopnevtet,  Agassii. 

1,  7.  ^rofia^Ai'rMt*,  Miiller. 

Of  this  species  it  seems  to  me  that  T.  piclvM,  Norman,  and  T.  p^ 
lidtu,  G.  0.  Ssrs,  can  only  be  regarded  as  varieties.  It  Is  generally 
distributed  at  depths  beyond  100  fathoms. 

2.  T.  bmupinotu*,  Biuo,  sp. 
Shallow  water  on  the  coast  of  Spun. 

PsaawReeAutM,  Agasdc 

1.  P.  miliarit.  Lam.,  sp. . 

2,  P.  merot*6ereHltttM»,  Ag. 

CA88IDtlLIDA. 

2feolm^>at,  A.  AgasaiK. 

Thu  genus,  with  a  nearly  central  pentagonal  mouth  and  a  tolerably 
distinct  floscelle,  with  the  anal  opentng  at  the  bottom  of  a  deep  pos- 
terior groove  excavated  in  a  kind  of  projecting  rostellum,  with  narrow 
smbulacral  aren  and  a  small  compact  group  of  apical  plates,  -must 
be  referred  to  the  CassidulidR  ;  but  it  £Sers  from  all  known  genera 
of  the  family,  living  or  extiact,  in  having  no  trace  of  a  petoioid 
arrangement  of  the  ambulacra,  which  are  reduced  on  the  apical  sur- 
face of  the  test  to  a  single  pore  penetrating  each  ambnlacral  pkte, 
and  thus  forming  a  double  row  of  altematbg  simple  pores  for  each 
ambulacrol  area. 
I.  N.  rMteUatvB,  A.Ag. 

I  believe  I  am  correct  in  referring  to  this  species  a  single  spedmen 
dredged  at  the  mouth  of  the  Et^Usb  Cbanoel.  It  is  upwards  of  sn 
inch  in  length,  and  therefore  nearly  double  the  size  of  the  examples 
procured  by  Count  Fonrtoles  in  depths  of  from  100  to  1 50  fathoms  in 
the  Strait  of  Florida. 

Clypeastridx. 
EckiHoeyamut,  Van  Phelanm, 
1.  S,  atiffulaltu,  Leske. 

Gmerally  distributed,  bat  not  found  living  beyond  150  fi 
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AHANCH¥TtD,S. 

Pourtalrtia,  A.  AgBsaii, 
According  to  the  clauificRtion  of  Deaor,  which  makcB  the  "di>- 
jODCt "  arrangement  of  the  ambulacra  at  the  apex  the  test  chnncter 
of  the  Dysasleridte,  this  genus  should  be  referred  to  that  group ;  for 
the  apical  disk  is  truly  decomposed  as  in  Dyiatter  and  CoUyriltM, 
Bod  notmere^T  drawn  out  as  in  Ananehytet.  From  the  arrangement 
and  form  of  the  pore-platea,  however,  and  from  the  general  appear- 
ance and  habit  of  the  animal,  I  am  inclined  to  think  with  A.  Agassiz 
that  its  affinities  are  more  with  such  forms  as  Infulaiter.  Pourta- 
laia  must  be  an  aberrant  form,  in  whatever  group  it  may  be  placed. 
The  month  ia  at  the  bottom  of  a  deep  anterior  groove,  occnpTing  the 
interior  nmbulacrnl  area.  The  arrangement  of  the  tnTium  is  nearly 
normal :  but  the  bivial  region  is  enormously  prolonged  backwaro 
into  a  long  rostrum,  oil  the  upper  surface  of  which,  near  its  pos- 
terior extremity,  the  anus  is  situated  in  a  pit  partially  covered  by  a 
projecting  boas.  The  ambulacral  pores  are  simple,  one  pore  on  each 
plate. 

1.  P.  Jtffreyti,  n.  sp. 

A  single  specimen  of  this  very  remarkable  form  was  dredged  in 
640  fathoms  to  the  north  of  the  Shetlands.  It  is  nearly  allied  to 
P.  waranda,  Fonrtales,  from  the  Strait  of  Florida,  but  differs  in  several 
details. 

2.  P.  phyale,  a.  sp. 

Two  or  three  amall  specimens  were  dredged  by  Mr.  Gwyn  Jeffreys 
m  the  Rockall  Channel.     All  the  specimens  are  immature ;  but  from 
the  marked  difference  in  form,  and  from  some  other  characters,  I 
believe  them  to  be  the  young  of  a  second  species. 
Spatangidj. 
Britioptit,  Agassis. 
].  B.  lyri/era,  Forbes,  sp. 

Large  specimens  of  this  species  are  abundant  at  from  50  to  250 
fathoms.  Beyond  the  latter  depth  the  specimens  decrease  in  siie, 
and  at  extreme  depths  only  examples  which  have  all  the  appearance 
of  being  very  young  are  met  vrith.  These  small  delicate  spedmens 
were  found  at  all  depths,  even  down  to  2090  fathoms. 

Tript/ltu,  Fhilippi. 
I.  T./ragilu.  D.  &  K. 

At  from  400  to  500  fathoms  between  Scotland  and  Fieroe.  Hitherto 
known  as  Scandinavian. 

Schitatler,  Agassis. 
1.  S.  tamalifen,».  Val. 
A  single  small  specimen  from  the  coast  of  Spain. 
Jmphidetit*,  Agassis. 
1.  A.  tmaha,  Leske,  sp. 
Abundant  at  moderate  depths. 

Spalangiu. 
I.  8.  jmrpureut,  O.  F,  HuUer. 


D,g,t,.?<i  I,,  Google 


306  MUcellantoua. 

2.  S.  Rtuehi,  LoT^n. 

This  apeciea  ia  apparent];  greniioiu,  uid  u  enonnonal;  abnndant 
ID  patdiM  here  and  there  rrom  the  Faroes  to  the  Strait  of  Gibnltu 
ftt  depths  of  from  100  to  300  fathoms. 

Of  the  twenty-seTfo  species  observed,  six  (aamely  EehiMMa  FUm- 
injfii,  Spkareekinut  eteulmtvt,  Piammeekintu  miliaru,  Eekinoe^' 
MiM  angulattu,  Ampkidrlut  oeatu;  and  Spatmtjpu  purpMreua)  maj 
he  regarded  as  deniiens  of  moderate  depths  in  the  "  Celtic  proviiicc," 
recent  obseiratioDi  hsTing  merely  shown  that  thej  have  a  somewhat 
greater  ranee  in  depth  tlian  was  previoaBly  supposed.  Probably 
Spatangvi  Ratchi  may  simply  be  an  essentially  deep-water  form 
having  its  headquarters  in  the  same  nf;ion.  Eight  species  {Cidaru 
papillaia,  Echimit  elegant,  E.  norvtgieiu,  E.  rarupina,  E.  mien- 
tloma,  Toxopneuitet  drobaekientU,  BrUtoptu  lyrifera,  and  Tripj/ha 
/ragilui)  are  members  of  a  fauna  of  intermediate  depth ;  and  all,  with 
the  doubtful  eiception  of  Eekiinu  atierottoma,  have  been  obaerred  in 
comparatively  shallow  water  off  the  coasts  of  Scandinavia.  Five 
species  {Cidarit  affinu,  EeAitnu  atelo,  Duciqmemtte*  irevitpiMim, 
Ptammeckiittit  mierolitbermlatiu,  and  Sehuiuttr  eanalifemt)  are 
recognized  members  of  the  Lusitanian  and  Mediterranean  fsutiie, 
and  seven  {PorecidarU  pitrpurata,  Pkormo*oma  placenta,  Calaerui 
ky*trix,  Cfeneitrata,  Aeolampat  rotteUatvt,  Pourtalena  Jeffrryn, 
and  P.  pkt/ale)  are  forms  which  have  for  the  first  time  been  brought 
to  light  during;  the  Iste  deep-sea  dredging-ope rations,  whether  on  this 
or  on  the  other  side  of  the  Atlantic  :  there  seems  little  donbt  thst 
these  roust  be  referred  to  the  abyssal  fanna,  upon  whose  confines  we 
are  now  only  banning  to  encroach.  Three  of  the  most  remarliable 
generic  forms,  Calveria,  Neolampa*,  and  Pourtalena,  hare  been 
found  by  Alexander  Apssii  among  the  results  of  the  deep-dredging 
operations  of  Count  Pourtales  in  the  Strait  of  Florida,  showing  s 
wide  lateral  distribution  ;  while  even  a  deeper  interest  attache*  to 
the  fact  that  while  one  fsmily  type,  the  EchinothuridEe,  has  been 
hitherto  known  only  in  a  fossil  stste,  the  entire  group  find  nearer 
allies  in  tbe  extinct  faunas  of  the  Chalk  or  of  the  earlier  Tertiaries 
than  in  that  of  the  present  period. 

MISCELLANEOUS. 
On  Thread-eell»  and  Semen  in  Marine  Spon^et.  By  T.  Emer. 
TsB  researches  which  have  been  made  during  the  last  few  years 
on  sponges  have  led  to  the  recognition  of  striking  affinities  behreen 
these  animals  and  the  Cirlenterata ;  nevertheless  certain  important 
differences  in  their  organization  and,  in  particular,  in  their  histolo- 
gical structure  even  recently  cheeked  those  who  would  have  been 
most  disposed  to  unite  these  two  groups.  U.  Ksckel  said,  in  1869 : 
— "The  e<rmplele  abeence  of  the  urticant  organt  in  all  the  Sponges, 
the  constant  presence  of  these  seme  organs  in  all  the  Coralliaris,  the 
Hydromeduse,  and  tho  Ctenopbora,  constitute  at  present  the  lob 
morphological  tAaraeferwhich  separates  in  a  clear  and  definite  manner 
the  £i8t  of  tiiose  classes  from  the  three  others.     I  have  in  con- 
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(eqnence  proposed  (dready,  in  my  monogmpb  of  the  Honera,  and, 
later  still,  in  my  'Natlirliche  SchopfongBgeschichto,'  to  unite  these 
three  last-named  clowes  nnder  the  ancient  name  of  Acalefdies  or 
Cnids  (orticant  animala)." 

Notwithstanding  the  exiatence  <rf  this  differential  character,  the 
idea  that  the  sponges  are  only  an  inferior  gronp  of  the  Ccelenterata 
hid  gained  ground.  Thns  M.  Clans,  in  tiie  second  edition  of  hifl 
woii:  on  loolagy,  dirides  the  sabkingdom  of  the  Ccdenberata  into 
three  classes — namely,  the  Spongiie,  Anthozoa,  and  Ctenophorte,  This 
gronping,  which  might  appear  rather  rash,  baa  jnst  been  confirmed  in 
a  ntnking  manner  by  the  discovery,  due  to  M.  £imer,  of  urtioant 
oigsos  in  the  sponges.  This  naturalist  has  observed  some  organs  of 
this  natore  in  a  certain  number  of  siliceous  sponges  more  or  less  re- 
lated to  the  Benierm. 

In  one  species  with  remarkably  viscons  saroode  the  nrticant  cells 
are  foand  disseminated  without  any  regular  arrangement,  bat  never- 
theless frequently  round  the  spicnles,  and  most  frequently  snrroanding 
throughoat  their  whole  extent  the  openings  which  give  access  to  the 
alferent  correnbl.  They  cover  in  particular  abundance  the  cavity 
of  the  stomach  ;  it  seems,  on  the  contrary,  that  they  are  wonting 
at  the  surikce  of  the  animal.  Their  form  is  an  abbreviated  oval,  as 
in  many  of  the  CiBleaterata.  Amongst  those  which  are  completely 
developed,  numerons  cells  in  the  course  of  formation  are  found. 

The  second  species  which  has  presented  nrticant  cells  has  oscula 
opening  most  frequently  on  papilliform  eminences  and  conducting 
into  canals  lined  with  an  extremely  distinct  membrane.  It  is  this 
membrane  which  is  fumiahed  with  nrticant  celts,  in  all  d^rees  of 
detelopmeut ;  they  are  mure  spherical  and  a  little  smaller  than  in 
tile  preceding  species.  Where  the  canals  abut  on  the  extenur  sur- 
t»ee  of  the  body,  they  give  place  to  ordinary  cells. 

A  third  specioB  of  spontres with  urticant  cells  approaches  very  closely 
to  the  preceding,  but  differs  from  it  by  the  absence  of  a  cutaneous 
layer  and  in  the  nature  of  its  spicules.  The  canals  serving  for  the 
passgo  of  the  efferent  cnrrents  ore  of  the  same  width,  and  have  the 
same  arrangement  as  in  the  preceding,  except  that  they  are  only 
bned  with  a  very  delicate  membrane — -so  delicate,  in  fact,  that  it  is 
often  difBcnlt  even  to  prove  its  existence.  This  membrane  bears  the 
nrticant  cells  and  cells  of  formation  in  all  degrees  of  development ; 
but  the  urticant  oells  are  very  rare  in  the  midst  of  the  others.  This 
species,  which  thns  forms  a  passage  between  the  spoogee  with  urti- 
oant ceUs  and  those  which  are  destitute  of  these  organs,  may  be  re- 
garded as  an  arrest  of  development  of  the  precedini;^. 

Tbe  fourth  form  bos  no  trace  of  a  membrane  lining  the  tubes 
iriuch  serve  for  the  passage  of  the  efferent  currents.  Its  tissue,  in 
most  eases,  is  still  more  delicate  than  that  of  the  preceding,  from 
which  it  differs  also  in  the  spicules.  It  is  ordinarily  colourless ;  bat 
yet  individual  specimens  are  found  which  have  a  slight  reddish-blue 
odour ;  and  from  these  we  pass  to  others  which  are  of  a  violet-blue. 
Among  a  great  number  of  specimeos  of  the  bluish  variety,  M.Eimer 
has  fmad  some  which  were  filled  with  nrticant  cells  ttf  a  type  totally 


D,g,t,.?<i  I,,  Google 


308  Miifcellaneous. 

(Ufferent  from  that  which  he  had  obseirpd  in  the  other  apedo»,  bat 
bearing,  like  the  others,  veiy  long  threads.  The  otticsnt  oelLi  hen 
not  only  cover  the  internal  surface  of  the  efferent  tabea ;  tfaey  are 
difiused  throughout  the  whole  epouge,  with  their  uumeroos  cells  of 
formation  in  all  stages  of  development.  It  con  be  proved  clearly  by 
the  latter  that  the  essential  part  of  the  niticant  cell  (that  is  to  say, 
the  orticant  organ)  originates  from  the  nudeus.  The  different  in- 
dividualB  here  do  not  present  the  eame  unifonnity  that  is  obeerred 
in  the  preceding  species ;  they  are  seen  to  differ  the  one  from  the 
other  in  the  numerical  proportion  of  the  cells  in  course  of  fonnalion 
and  those  fully  developed.  In  certain  specimens  we  only  find  oeOi 
in  course  of  formation  ;  in  others,  as,  for  example,  in  the  colourless 
variety,  we  no  longer  find  even  those. 

H.  Eimer  remarks  that,  whilst  Leuckart  and  Hackel  think  that  it 
is  through  the  calcareous  Bpongee  that  the  change  from  epongee  to 
corals  takes  place,  the  discovery  of  the  articant  cells  reveals  a 
remarkable  affinity  between  the  siliceous  sponges  and  the  Ccslen- 
terata. 

In  addition  to  these  details  on  the  urticant  organs,  the  anthor 
oommanicatea  the  results  of  his  observations  on  the  nourishment  of 
Uie  sponges,  which  consists  of  little  Crustacea,  like  that  of  certain 
polypes,  and  on  the  existence  in  these  animals  of  inconteatahle 
aoospenns.  This  is  not  the  first  time  the  existence  of  zoosperms 
in  the  sponges  has  been  noticed.  Some  bodies  of  that  nature 
were  found  by  LiebeAiihn  in  the  Spongillee ;  and  other  natura- 
lists have  indicated  their  existence  in  marine  apongea.  Bat  several 
of  these  observations  were  contested;  it  was  supposed  that,  in 
certain  coses  at  least,  flagellated  cells  or  Infnsoria  had  been  taken 
for  zoosperms.  M.  Gimer  figures  perfectly  characteristic  zooeperma 
which  he  has  observed  in  numerous  gelatinous,  siliceous,  and  cal< 
eareous  sponges.  Through  the  tissues  will  he  found  distributed 
spherical  or  oval  haUs,  the  sur&oe  of  which  appears  granulated. 
A  very  strong  mogniiying- power  shows  us  that  these  granules  are 
caused  by  myriads  of  heads  of  zoo^rms,  which  have  their  tails 
turned  inward.  When  this  ball  has  been  broken,  it  may  be  seen 
that  the  head  of  the  zooeperm  bears  a  well- developed  anterior 
prolongation  or  beak  (^Seknaiel),  which  is  darker  than  the  other 
portions  of  the  head.  Except  the  greater  lengUi  of  this  prolonga- 
tion, the  head  has  quite  the  same  form  as  the  zooeperms  in  man. 
The  tail  is  of  extreme  thinneu  ;  and  we  can  only  perceive  it  with  a 
very  powerful  objective,  such  as  the  immersion  No.  10  of  Hartnack; 
and  even  then  it  is  impossible  to  follow  it  throughout  its  length. 
We  can,  however,  see  enough  of  it  to  convince  us  that  in  the  fnll- 
grown  tooapenns  it  is  of  an  exceptional  length  ;  often  we  can  count 
150/1.  These  Eooepenns  originate  from  cells  with  distinct  nuolei;  and 
M.  Eimer  believes  he  has  noticed  that  the  bead  is  formed  at  the 
expense  of  the  nucleos,  whilst  the  filament  originat«e  from  the  proto- 
plasm. He  has  always  found  with  these  loo^rms  numerous  ora ; 
and  for  these  reasons  he  consideia  the  sponges  to  be  hermaphrodites. 

At  the  same  time  that  U.  Eimer  was  studying  the  spongea  at 
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Capri,  U.  Hiickel  was  also  occapied  with  these  animals  on  the  shorw 
of  Dalmatia,  nnd  hod  likewise  appertained  the  existeace  of  zooepenns 
and  on  in  the  colcareons  and  siliceoiis  apongea  *.  The  resulte  of  his 
TMeaidieB  had  even  been  pubhshed  a  little  before  the  memoir  of  U. 
Gimer.  The  latter,  however,  thinks  Hiicke!,  like  Hiisley  and  lie- 
berkiihtt,  had  not  under  esaroination  any  completely  developed  loo- 
^rms,  but  only  slightly  advanced  forms  of  those  elements.  As, 
however,  Hackel  has  observed  a  direct  fecnndation,  U.  Eimer  hazards 
the  supposition  that  there  may  be  some  sponges  in  which  the  eoo- 
sperms  are  arrested  at  one  of  the  inferior  stages  of  their  develop- 
ment.— ArchivfUr  mihnuJcopilehe  Anatomu,  voLvlii,  Heft  2;  Bibt. 
Univ.  Angust  15,  1872,  BuU.  Sdmt.  p.  360. 

lavettigation*  upon  the  Development  of  the  Qr^arins. 
By  E.  TAH  Beitedeh. 
The  inveatigations  of  U.  E.  van  Beneden  npon  the  Oregarina 
gigantea  of  the  lobster  confirm  the  observations  of  Lieberkiilm 
apoD  the  transformation  of  certain  amceboid  forma  into  Qregarinas ; 
only  the  phases  are  here  somewhat  different  from  those  observed  in 
the  Oregarinm  of  the  earthworm.  The  author  found,  in  the  small 
intestine  of  the  lobster,  some  small,  finely  grannlar,  protoplasmic 
lasSBOs,  destitute  both  of  membrane  and  nuoleua.  These  masses, 
which  are  continually  changing  their  form,  greatly  msemble  Prota- 
tuAa  primitiva  or  P.  offilit  of  E^kel,  &om  which  they  difier  only 
bypKsentingfine  molecular  granulations  even  to  tbe  periphery,  and 
1^  never  emitting  tnie  pseudopodia.  According  to  Hackel's  nomen- 
dature,  these  would  be  true  gymnooytodes. 

Side  by  side  with  these  we  find  small  protoplssmic  globules,  which 
differ  trma  them  only  by  having  lost  the  faculty  of  moving  and 
changing  their  form.  They  have  no  enveloping  membrane  any  more 
than  Uie  former  ;  but  their  spheroidal  form  is  preserved  by  a  peri- 
pheral layer  of  denser  and  less  fluid  protoplasm. 

With  these  globular  and  motionless  forms  we  find  others  perfectly 
nmilar  to  them,  except  that  they  have  one  or  two  prolimgations 
which  cannot  be  assimilated  to  pseodopodia,  but  rather  to  the 
movable  stalk  of  the  Noctilwxt,  U.  van  Beneden  names  these 
geiurative  egtodtt,  because  it  is  these  which  directly  give  birth  to 
tile  Oregarina.  When  there  are  two  prolongations,  these  are 
inserted  at  but  a  little  distance  apart.  One  of  these  prolongations, 
which  is  shorter  and  more  slender  and  with  paler  outlines  than  the 
cUier,  and  only  contains  very  fine  granules,  is  almost  destitute  of 
mobility.  When  bronght  against  a  hard  body,  it  is  seen  to  bend ; 
and  the  bend  thus  produced  persists  for  a  very  long  time.  The 
other  prolongation  is  considerably  longer  and  stouter,  with  stronger 
outlines  and  a  more  refractive  protoplasm.  Besides  a  very  fine 
pnnctation,  it  contains  opaque  granules,  which  are  very  numerous  at 
its  slightly  widened  extremity.  This  process  is  endowed  with  an 
extreme  mobility,  which  is  manifested  in  two  modes.  It  may 
swing  about  like  the  stalk  of  the  Noetiluca,  or  present  an  inflection 
•  Jensirche  Zeitschrift,  vol.  vi.  Heft  4. 
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which  ia  propag&ted  from  the  extramity  toward*  the  bMe,  and 
which  IB  followed  by  a  sadden  ■traightening  of  the  whole  wm.  jU 
the  same  time  that  this  moTement  of  stnughtening  ia  made,  a  oar- 
rent  carriea  the  graanlar  protoplaam  from  the  centre  at  the  cytode 
into  the  interim  of  the  arm.  This  action  repeated  prodncce  an 
elongation  of  the  arm,  which  is  accompanied  by  a  narrowing  of  ita 
baaai  portion  and  an  accumnlatioa  of  opaque  granolations  in  ila 
terminal  part 

When  the  mobile  arm  has  attained  a  certain  length,  it  aepsiateB 
from  the  body  of  the  cytode,  and  move*  like  a  Nematode  worm.  We 
shall  soon  see  what  further  trauHformations  it  undergoea, 

Afler  thia  arm  has  separated  and  acquired  an  independent 
existence,  the  other  process  follows  the  course  of  it*  development, 
and  arrives  at  the  same  state  as  the  former  one ;  only  for  this 
purpose  it  requires  the  whole  remainder  of  the  body  of  the  cytode. 

If  M.  van  Beneden  has  correctly  coordinated  the  diferent  pha«es 
whioh  he  has  been  able  to  observe  in  the  Intestine  of  the  lobster, 
we  must  conclude  that  a  single  cytode  gives  origin  snoceesively  to 
two  prolongations,  each  destined  to  become  developed  into  a  Ortga- 
rina:  one  separates  from  the  body  of  the  cytodo,  the  other  ab- 
sorbs the  rest  of  that  body. 

These  protoplasmic  filaments,  endowed  with  very  active  move- 
ments, the  author  designates  by  the  uama  at pieudofiaTi<K ;  he  sup- 
poses that  it  is  their  resemblance  to  roung  Nematode  worms  which 
has  led  certain  authors  to  assume  that  the  Oregariaa  are  a  phase  in 
the  evolution  of  the  Nematoda. 

These  paeudofilaris  are  thinned  at  one  of  their  extremities,  and 
slightly  inflated  at  the  opposite  (cephalic)  extremity,  which  is  always 
strongly  charged  with  refractive  grannies.  A.fter  a  oertoin,  period 
of  activity  their  movements  slacken ;  the  length  of  the  hody  gra- 
dually diminishes  at  the  same  time  that  its  width  increases,  espe- 
cially in  the  anterior  part.  Then  alt  movement  ceases,  and  the 
pseodofilaria  remains  motionless.  Towards  the  middle  of  the  body, 
there  appears  a  dark  circular  spot,  formed  by  a  material  more 
refractive  than  the  protoplasm,  and  the  limits  of  which  become  more 
and  more  distinct ;  this  is  the  wteleolvs.  Around  the  nucleolus 
tiiere  appears  a  transparent  zone  without  granulations,  the  limits  of 
which  are  at  first  not  very  distinct,  and  which  becomes  the  nueUuM 
of  the  cell.  The  pseudofilaria  shortens  and  becomes  more  or  less 
oval ;  and  an  anterior  projection  or  swelling,  in  which  the  re&active 
granules  have  a  tendency  to  accumulate,  begins  to  be  distinguish- 
able. 

We  have  then  before  as  a  Ortgarina  which  has  no  longer  any 
important  changes  to  undergo.  It  becomes  elongated  and  acquires 
more  and  more  the  form  of  a  tube  slightly  dilated  in  its  anterior 
part.  The  posterior  part  becoming  more  elongated  than  the  anterior, 
the  nucleus  finally  settles  at  the  extremity  of  the  anterior  third  of 
the  body.  The  refractive  granules  aocumulated  in  the  anterior 
terminal  inflection  form  a  mass  separated  from  the  granular  proto- 
plasm of  the  rest  of  the  body  by  a  sort  of  transvetse  septum,  formed 


D,g,t,.?<i  I,,  Google 


MiaceUaneoua.  311 

by  >  layer  of  tnnspannt  protoplium.  The  rxtenial  psrt  of  tho 
protoplasin  of  the  body,  which  at  first  formed  a  simple  homogeneooi 
and  traiuparert  layer  without  ptmules,  becomes  more  and  more 
diftinctly  bounded,  and  soon  presents  the  form  of  a  membrane  with 
a  donUe  contour.  The  nucleus  becomes  regularly  oval  and  also 
nunonds  itself  with  a  membrane. 

By  these  changes  and  its  increase  in  uie  the  pscudofiloria  finally 
teqnires  the  definitive  form  of  Qreganita  pigemlta,  and  a  length  of  aa 
tnveh  as  16  millims. 

a.  Tan  Beneden  follows  this  description  of  the  development  of  the 
Grttfarina  with  some  very  interesting  general  conuderations  npoB 
the  Monera  and  the  Uonerian  phase  of  the  GregarvMi,  According 
ti)  him,  if  we  admit  that  the  subitanoe  of  the  Uonera  and  cytodea  is 
identical  with  tlie  sarcode  of  the  Khizopoda  and  the  protoplaam  <£ 
cdls,  as  r^ards  pkytieal  and  vital  propertitt,  we  must  regard  it  as 
different  &om  those  bodies  from  a  chemical  point  of  view,  sines  it 
slao  coDtuns  the  elements  of  the  nuclear  organs,  which  are  diiTerea- 
tiated  &om  it  in  t^e  cell.  Ho  consequently  proposes  the  name  of 
pituMon  for  the  eonttilulivB  $ubiUtnee  of  tht  hodif  of  the  Monera  and 
tgtada.  Althongh  recognidng  with  him  that  both  in  the  ontogenic 
■nd  in  the  phylogeoic  series  we  always,  at  the  beginning,  find  this 
plomn  before  meeting  with  cell-formations,  it  seems  to  us  that  the 
necessity  for  this  neologism  baa  not  yet  made  itaelf  felt.  Our 
knowledge  with  r^ard  to  the  unclear  farmatious  compared  with 
protoplaem  is  too  ansatisfactary  to  render  it  very  urgeot  for  us  to 
distinguish  these  substancea  by  names  destined  to  indicate  their 
chemical  differences.  Uoreover,  if  we  were  to  commence  thia  course, 
we  conld  not  stop  at  the  nomenclature  proposed  by  M.  van  Beueden ; 
it  would  be  necessary  to  have  :^a  first  name  for  the  living  substance 
which  does  not  present  either  nucleolus,  nucleus,  or  enveloping  mem- 
brane ;  a  second  for  that  which  has  already  abandoned  the  elements 
neeesiaiy  for  the  formation  of  the  nucleolus ;  a  third  for  that  from 
which  have  been  separated  the  elements  of  a  nucleolus  and  a  nuclens, 
bodiMwbiohM.  van  Beneden  regards  as  chemically  distinct  (p.  146); 
and  a  fourth  for  that  which,  besides  these  nuclear  organs,  has 
farnisbed  tiie  elements  of  an  enveloping  membrane.  This  list  ia 
■till  incomplete  ;  we  should  have  to  add  to  it,  among  others,  the 
protoplasm  of  the  lepocytodes.  It  must  be  remarked,  -moreover, 
that  the  substance  to  which  U.  van  Beneden  wiahea  to  give  the 
name  otplaggon,  on  account  of  its  chemical  composition,  is  already  ft 
•Mmplex  substance,  even  fWim  a  histological  point  of  view,  since  the 
anthor  recognizes  in  the  interior  of  the  transparent  mass  granules 
of  two  kin£,  one  kind  being  regarded  by  him  as  nutritive,  com- 
testihle  elements ;  he  even  explains,  by  the  presence  or  absence  of 
these  grannies,  the  different  manner  in  which  the  movable  and 
immovahle  arms  of  the  Qregarina  in  the  amceboid  slate  behave. 

The  ontogenic  development  of  the  Ortgariivx,  as  M.  vao  Beneden 
iadicates,  represents  in  an  abridged  form  the  phylogenic  develop- 
ment of  the  oell.  We  have  here  an  example  of  endogenous  gene- 
ration by  the  formation  of  the  nucleus  in  the  body  of  the  peendo- 
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filaria  ;  but  in  the  nuclear  formation  it  is  tlie  nncleoint  that  fint 
appeoiB — a  fact  which  it  ia  importaat  to  notice,  and  vbich  is  the 
mora>  striking  because  M.  van  Benedea  has  observed  in  the  adult 
0.  giganUa  a  anocesaiTe  disajipeonuice  and  reappearance  of  the 
nncleoli. 

To  sum  up,  the  Ortyarina  of  the  lobster  would  pass,  ia  the  couiw 
of  its  embryonic  development,  through  tlie  following  phases  i—the 
Uonerian  phase,  the  phase  of  the  generative  cytode,  that  of  the 
pKudofUaria,  that  of  the  protoplast,  that  of  the  encysted  Chtgarwi, 
and  that  of  psoroepermia. 

t  There  would  therefore  be  in  its  evolution  two  phases  dnrmg 
which  reproduction  would  take  place  by  division : — 1,  that  which 
gives  origin  to  the  peorospermite  after  enoystation  ;  2,  tjiat  in  which 
tbe  generative  cytode  produces  peeudofilariffi, — Journal  dt  Zoolcgit, 
tome  i.(1872)  pp.  134-165;  Bibl.  Univ.,  AnA.  dta  Sd.  July  15, 
1872,  p.  256. 

Diatomg  in  Hot  Springi, 

Dr.  Blake  ttas  collected  diatoms  at  a  hot  spring  in  Pueblo  rallsy, 
Humboldt  Co.,  Nevada,  the  temperature  ot  which  was  183°  F. 
Uore  than  fifty  different  species  were  recognized  by  him;  and  ti>ey 
were  found  to  be  mostly  identical  with  the  species  found  in  beds  of 
infusorial  earth  in  TJtab  and  described  by  Ehrenberg,  lowing  that 
tile  latter  must  have  been  accumulated  in  a  hot  lake,  of  about  the 
same  temperature.  So  other  living  species  were  found  in  tbe  hot 
waters,  excepting  red  algs.  The  deposit  was  a  large  one,  and  in  it 
there  were  concretions  of  silica.  On  making  a  thin  section  of  one  of 
these  coDoretione,  a  pair  of  1^  of  a  coleopterous  insect  were  visibie 
in  the  quartE;  the  greater  part  of  the  concretion  was  made  up  trf 
petrified  algffi. 

In  one  of  the  hot  springs  at  the  California  geysers,  having  a  tem- 
perature of  108°  F.,  he  found  two  kinds  of  Conferva — one  oapillary, 
resembling  fft/droerocit  Bitehoffii,  but  larger ;  the  other  a  filament, 
with  globular  enlargements  at  intervals.  In  another  spring,  the 
temperature  174°  P.,  many  Oacillarie  were  found,  which  by  the 
interlacement  of  their  delicate  fibres  formed  s  semigelatinoaB  mass, 
and  also  two  diatoms.  In  the  water  of  the  creek  of  Geyser  Canon, 
112*  F.,  the  algce  formed  layers  sometimes  3  inches  thick,  corering 
the  bottom;  of  the  pools,  and  the  some  diatoms  were  found  as  in  the 
174°  spring.  Tbe  waters  are  acidulat«d  by  the  presence  of  free 
sulphuric  aiHd  ;  and  Dr.  Blake  su^^ste  that  this  may  account  for  the 
rarity  of  diatoms.— Aw.  Cal.  Acad.  Sd.  iv.  pp.  183, 188, 193, 197. 
On  At  ffabiti  o/Oaleodes  pallipes.     By  Prof.  Copb. 

Prof.  Cope  exhibited  a  specimen  of  a  Qiiltodti,  probably  Q.  paQipti 
at  Say,  taken  in  the  town  of  Denver,  Colorado,  by  Dr.  Gebmng. 
According  to  that  gentleman,  it  was  common  in  that  place  in  honNS, 
and  was  an  enemy  and  destroyer  of  tbe  Cimex  Uetulariut  (bed-bug). 
In  captivity,  it  showed  a  preference  for  them  as  food,  and  cmsbei 
them  in  its  short  folces,  preliminary  to  sucking  thttr  jnices. — Pnc 
Aead.  Nat.  Set.  Phil  part  iii.  p.  295  (1872> 
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XLV. — On  the  Hydrtnd  Lar  sabellanuD,  Cowe,  and  ita  Repro- 
dvcHcm.    By  the  Rev.  Thomab  Hincks,  B. A.,  F.R.S. 

[Plate  XIX.] 
Makt  yeara  bare  elapsed  since  Mr.  Qoase  described,  in  the 
'Tnnsactions  of  the  Linnean  Society/ a  remarkable  Hydroid, 
which 'he  named  Lar  sahellarum.  From  that  time  to  the 
present  nothing  more  has  been  heard  of  it ;  and  meanwhile  it 
W  been  reganled  with  a  kind  of  polite  suspicion,  and  has 
held  its  pUce  in  our  systematic  works  almost  on  sufferance. 
The  unique  oddity  of  its  configuration  and  the  CTotesqueneaa 
of  its  attitude,  as  depicted  by  Mr.  Gosse's  pencil,  are  such  as 
to  justify  some  amount  of  incredulity,  or  at  least  to  create  a 
desire  for  further  information.  Allman,  with  a  mixture  of 
ooiutesr  and  scepticiBm,  sayB  of  it,  "  we  are  almost  tempted  to 
r^rd  it  as  an  abnormal  condition  of  some  other  form ;"  and 
in  my  *  History  of  the  British  Hydroid  Zoophytes '  I  have 
asai^ned  it  a  provisional  place,  in  the  hope  that  some  new  light 
might  be  thrown  upon  it  oy  farther  observation.  Under  these 
drcumstances  it  was  with  peculiar  pleaBurc  that  I  obtained 
daring  the  past  summer  a  fine  colony  of  this  half-mytliical 
Hydroid  in  mil  maturity,  and  am  thus  enabled  both  to  remove 
all  doubts  as  to  its  true  nature,  and  to  complete  the  history 
of  which  Qosse  has  given  us  the  first  lines. 

The  Lar  was  dredged  off  the  Capstone  at  Ilfracombe ;  and 
its  polypites  were  distribnted  along  the  margin  of  a  Stwella- 
tnbe,  uie  very  habitat  in  which  Gosse's  specimen  occurred. 

In  the  first  place,  I  am  able  to  vouch  for  the  general  accuracy 
of  the  figure  which  its  discoverer  has  given  us,  and  can  affirm 
that,  extraordinary  as  it  looksj  it  does  no  more  than  justice  to 
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the  original.  It  taaj,  perbapB,  be  admitted  ^t  the  sbl^ 
pencil  of  the  artiat  haa  introduced  the  slightest  tonch  of  cari- 
cature j  but  it  really  only  eerres  to  bring  out  more  strikingly 
the  TGmarkable  pecnliaritiee  of  the  creature. 

The  most  marked  characteri8ti(;8  of  the  genus  Lar  are  to  be 
found  in  the  number  and  disposition  of  the  tentacles,  and  in  the 
curious  head-like  lobe  in  which  the  body  of  the  polypite 
terminates  above.  The  anns  are  reduced  to  two,  which  spmig 
close  together  from  the  base  of  a  prominent  bilabiate  proboecis 
endowed  with  great  mobility :  they  are  smooth,  not  mnricatcd 
or  roughened  with  clusters  of  thr^td-eells,  and  very  eztenstle. 
These  two  tentacles  face  the  mouth-bearing  proboscis,  and  »cl 
with  it  in  the  capture  of  food  ;  they  are  frequently  jerked  in 
the  direction  of  the  latter  oi^an,  which  is  iiirniahed  with  two 
broad  lips,  and  is  itself  capable  of  the  freest  and  auxt  energetic 
movement.  The  proboscis  is  marked  off  from  the  rest  of  the 
body  by  a  well-defmed  constriction ;  near  the  top  of  it  occun 
a  sma^  space,  which  is  thickly  paved  with  thread-cells, 
forming  a  kind  of  boss  a  little  below  the  snmmit  (PL  XIX. 
Gg.  2,  a).  The  poiypites  are  fusiform,  with  a  trace  of  brownish 
colonr  a  little  below  the  terminal  lobe,  perfectly  sessile,  and 
quite  naked ;  they  are  very  active  and  lively  in  their  movement 
and  are  constantly  throwing  the  body  and  tentacles  into  the 
most  fantastic  attitudes.  *'  The  ludicrously  close  resemblance'' 
which  they  bear  to  the  human  figure  has  already  been  noticed 
bv  GoBse,  and  will  be  apparent  to  any  one  on  a  reference  to  the 
Plate  (Fl,  XIX.  fig,  1).  In  this  genus,  then,  we  have  a  moat 
interesting  modification  of  the  structure  that  prevails  amongst 
the  Hydroida.  Instead  of  a  wreath  of  tentacles  immediately 
surrounding  the  mouth,  or  sev^Bl  whorls  distributed  over  the 
body,  we  have  here  two  tentacles  only,  placed  on  one  aide  and 
opposed  to  a  highly  developed  movable  proboscis,  which  acts 
energetically  with  mem  in  the  capture  of  prey,  and  compensates 
for  the  reduced  number  of  the  prehensile  arms. 

Goase  was  not  so  fortnnate  as  to  meet  with  the  reproductive 
zooids,  and  was  therefore  unable  to  give  a  satisfactory  diagnosis 
of  the  genus  ;  but  the  Ilfracombe  specimen  supplied  this  de- 
ficiency, and  has  shown  that  the  gonosome,  no  less  than  the 
trophoBome,  is  marked  by  very  distinctive  characters. 

The  fertile  poiypites  of  Z<ir  {PI.  XIX.  fig.  1,//}  are  distri- 
buted along  the  creeping  stolon,  amongst  the  alimentary  sooids, 
and  bear  a  strong  general  resemblance  to  those  of  ffymvcttnia. 
Theyare  slender,  somewhat  filiform  bodies,  destitute  of  len- 
tacula,  and  terminated  at  the  free  extremity  by  a  globular  en- 
largement, in  which  many  thread-cells  are  imbedded ;  they  are 
generally  inferior  in  size  to  the  alimentary  poiypites.   The  re- 
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prodnctire  bads  are  borne  in  diuters  of  three  or  four  on  the 
iipp^  portion  of  the  body,  and  when  mataie  detach  themselves 
19  £t«e  medosiform  zooids  {planoblaata*) :  thej  are  deatitnte 
ofanectothecal  covering  (a  character  which  they  sSore  with  the 
goaoiooidB  of  ClavtUeUa,  Corymorpha,  and  Cladonema),  and 
ue  therefore  freely  exposed  to  the  Barroanding  water.  In  an 
early  stage  of  development  the  buds  are  much  elongated 
(PI.  XIX.  £g.  I),  ana  take  on  their  hemispherical  form  as 
they  approach  maturi^. 

The  planoblast  (PI  XIX.  figs.  3, 4),  at  the  time  of  its  libera- 
tioD,  is  almost  hemispherical  in  form ;  the  umbrella  is  perfectly 
eolonrlesa  and  destitute  of  thread-cells.  The  digestive  sac  or 
iDannbrinm  is  very  mutable  in  shape,'  normally  it  is  sub- 
cylindrical,  and  somewhat  swollen  at  the  base,  with  a  slightly 
lobate  mouth.  Six  radiating  canals  traverse  the  ombrella, 
tcnmDBting  on  the  margin  in  as  many  oval  balbs  of  a  brownish 
colour,  from  which  six  smooth  tentacles  originate.  Both  ocelli 
and  lithocT'sts  are  wantiog ;  but  halfway  between  every  two 
tentacles  a  minute  sac  occurs  on  the  margin  of  the  umbrella, 
containing  two  or  three  glittering  bodiea,  which  appear  to  be 
thread-cella  (PI.  XIX.  fig.  6).  The  planoblast,  when  detached, 
bears  with  it  a  portion  of  the  peduncle  which  had  formed  the 
bond  of  connexion  between  it  and  the  parent  stock ;  this  sur- 
vives as  a  somewhat  conical  process  above  the  base  of  the 
mannbriom  (PL  XIX.  fig.  3,  x),  but  is  no  doubt  absorbed 
■ftera  time. 

Six  is  an  nnnsual  number  for  the  radiating  canals ;  amongst 
the  British  Hydroida  it  is  met  with  only  in  Olavaulla  (which 
has  also  occasionally  four)  and  in  the  genus  WUbia  of  Forbes. 
The  smooth  tentacles  (which  closely  resemble  those  of  the 
polypite),  the  absence  of  the  customary  organs  of  sense,  and 
the  minute  marginal  sacs  with  thread-cells  may  also  be  noted 
u  ngnificant  characters  f. 

There  can  be  no  doubt  that  the  genus  Lar  must  stand  as 
the  type  of  a  distinct  family  amongst  the  Hydroida  Athecata, 
which  will  present  features  as  strongly  marked  as  those  of  any 
group  in  the  suborder.  Indeed  tlie  important  modification  in 
tlie  etmctnre  of  the  polypite  has  scarcely  a  parallel  within  the 
limits  of  the  whole  order.     A  question,  however,  arises  as  to 

*  PUitoblast  (wanderiog  bnd)  is  a  bappy  and  expresmve  term  intro- 
itciA  bj  AUman  to  designate  the  free  gonoEOoid. 

t  AUman  conmdera  it  probable  that  the  marginal  utc  is  the  origin  of 
"■hit  b  the  adult  Medusa  would  become  nn  intenndial  marginal  teiitoole  " 
('  Monogimph  of  the  Ojmnoblaxtic  or  Tubiilarian  Hy droide,'  part  ii.  p.  4271. 

The  talKtancp  of  this  paper  was  communicnted  to  Prof  AUiuan  by 
tetter,  and  i«  incorporatea  in  the  necond  part  of  his'MonogTapb'  just 
«™m  by  the  Ray  Sodety. 

23* 
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the  tunM  of  the  family.  Laritke  (which  wonld  be  the  natnni 
designation,  and  which  I  have  adopted  in  my  *  History')  hw 
been  appro|viated  by  the  omithologiBtB ;  and  AUman  propoaes 
to  Bobstitute  for  it  the  componnd  SydrolaridtB.  I  confess  that 
I  have  BcriouB  doubts  as  to  the  expediency  of  this  change.  It 
seems  to  me  that  no  practical  inconvenience  of  any  moment  is 
likely  to  arise  from  the  identity  of  the  two  family  names,  under 
the  circumstances  of  the  caae ;  while  there  is  a  positive  dis- 
advantage in  the  adoption  of  a  term  which  does  not  at  once 
surest  the  typical  genus.  The  rules  respecting  zoological 
nomenclature  have  been  framed  with  a  view  to  raieral  con- 
venience, bat  are  not  to  be  inflexibly  applied  withont  regaid 
to  special  circumstances.  In  the  present  caae  I  should  fed  in- 
clined to  retain  the  name  Laridxe*. 

The  following  is  the  amended  diagnosis  of  the  genus  Im; 
and  of  the  only  Known  species. 

Snbkingdom  C(ELENTERATA. 
Order  HYDROIDA. 
Suborder  ATHECAIA,  HinchB. 
Fam.  Lurids. 
Oenus  Lab,  Gobbc. 
Polypites  fusifona,  developed  on  a  creeping  filifonn  stolon 
clothed  with  a  polypary ;  tentecles  two,  filiform,  springing  b<m 
one  side  of  the  base  of  a  bihibiate  proboscis,  wmcn  is  separated 
by  a  constriction  from  the  rest  of  the  body,    Beprodnction  by 
means  of  medusiform  planoblasts,  which  are  borne  on  im- 
perfectly developed  polypites  (blastostyles), terminating  above 
m  a  spherical  cluster  oi  thread-cells. 

GOMOZOOID :  umbrt^  (at  the  time  of  liberation]  subhemi- 
spherical ;  monu^um  destitute  of  oral  tentacles ;  radia^ng 
oanala  six ;  marginal  tentacles  six,  springing  from  non-ocellated 
bulbe. 

Lar  8<^>ellarum,  G-osse. 
Polypites  about  A  inch  in  height ;  a  patch  of  thread-cells 
near  the  summit  of  the  terminal  lobe ;  mouth  fnniished  with 
two  broad  lips :  tentacula  very  extensile,  smooth. 

Oonoxooias  Dome  in  clnsterg  of  three  or  four  on  the  upper 
portion  of  the  slender  blastostyles :  umbrella  (at  the  time  of 
ubwation)  colourless,  destitute  of  thread-cdlsj  manabriam 
subcylindrical,  slightly  swollen  at  the  base,  of  a  teddish-brown 

•  Caaea  like  the  prwent,  in  wbicb  two  fomilv  aamea  are  idenlica]  whik 
Urn  names  of  Ok  typical  geneia  differ  (Lar,  Lanu\  ue  likely  seldom  to 
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colour,  not  Teaching  to  the  orifice  of  the  bell ;  tentaclee  smooth, 
nmnging  from  brown  bnlbe;  a  minute  marginal  sac,  with 
tueao-^Is,  halfway  between  every  two  tentacles. 

EiA,  Ilfi»combe,  off  the  Capstone,  in  shallow  water,  on  the 
tubeofa&iie^ 

EXPLANATION  OP  PLATE  XIX. 
i^.  1.  A  cokoj  of  Lor  nAeBarttm,  Ooese,  highly  magnified :  /  /,  fertile 

pcdjpitea,  laden  vith  the  reptoductiTe  bud«. 
Fh.  9.  A  single  pMypite  (a  portrait)  i  a,  coUection  of  thread-cella. 
Fu/.  3.  The  medunfoim  gonoiooid  or  planoblast :  x,  the  reraaint  of  the 

peduncle  bf  which  it  was  attached. 
FSg.  4.  The  same,  with  the  teotacles  extended. 
Fig.  B.  The  sooie,  aa  seen  from  abore. 
Fig.  8.  The  maigiual  eac,  containing  thiesd-ceUs. 

XLVI. — Notes  on  CoUoptera^  with  DescripUona  of  new  Oenera 
and  Speciea.—Pait  II.     By  Francw  P.  PaSCOE,  F.L.S.  &c. 

[Plate  XV.l 
£irf  of  Genera  and  SpeeUt. 
TROGOSITIDjE. 


Peltia  monilaii.  ProphUiahnua  ganguinalia. 

plampennis. 

CUPESID^.  StratioiThina  (».  g.)  :dpiau,Wti4iw. 

Cspea  ocularia.  Eupsalia  promigaua. 


BBENTHIDiG. 


Bklothsriha 


TiPHEODKBiMii.  Blyamia  («.  y.)  mflcollia. 

GEOCEPRALIN.S. 


Ephkbocbkikx, 
lonthoeeras  ophthabniciu.  Itbtstsnin;b. 

TBACHMizmJt  PhocyUdea  (n.  g.)  coUaiis. 

„  .  ebenmua. 

Tradieluua  Howittu.  Achtionota  (w.ff.)  bUiaeata. 
Coidue  eenupun"*"*^"' 


Anutphoc^ihalDa  aulcicollia. 

Neaspis. 
(TrogositidBB.) 
Caput  trsnsversmn ;  dypem  brevis,  Bstora  olypeali  fere  obsoleta ; 
In&rum  late  tranBreraiim.  Mentiim  parvum,  subrotundatum ; 
EoUmm  latam,  BubtranaTeraum,  apice  anguate  tmncatnm,  barba- 
tum ;  maxUla  lobis  subsqnalibng,  interiore  mutioo.  Ocidi  trans- 
vend,  inte^,  groaae  granulati.  AtUennai  lO-artionlats,  articulo 
basali  unilateraliter  volde  ampliato,  aecundo  et  tertio  obccmicis,  illo 
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niBJore,  qaarto  tuque  eeptimnm  gTsdatlm  brOTiwibns  et  Ulum- 
boB,  octavo,  nono  et  deramo  davom  magnam  formantibni,  aed 
dnobns  ultimu  quasi  coDJunctiB,     Pnthomx  tranarenna,  latoi' 
bus  foliaoeis,  apioe  late  emar^natiu.     Elytra  oUongB,  latenboi 
anguste  ezpIanato-marginadB.     ftfincra  oompresaa,  (i&t'a  Tecto; 
tarn  lineares    4-4rtioulati.      Coxm    amtica    valde    tmuvene, 
quatuoT  po«tioi  approximBti.     ProitenMm  angustimi.    ^Momm 
segmends  lon^^tuduie  fere  aqnalibaa,  liberis. 
According  to  Lftcordaire's  arrangement  of  the  Trogositiiift, 
the  lO-jointed  antennee  would  place  this  genoB  in  the  .£go- 
liinsB  ;  but  in  other  respects  it  agrees  better  with  Z^nmno,  or, 
bat  for  the  inner  unarmed  lobeofthemaxillEB,  with  i^^ut*.  A^ 
a  close  examination  of  the  tarsi,  I  can  find  no  indication  of  an 
atrophied  basal  joint,  as  is  osual  in  this  family,  although  it  is 
possible  there  may  be  one.     The  suture  between  the  ninth 
and  tenth  joints  of  the  club  of  the  antemue  is  bo  nearly  obli- 
terated thatj  except  in  certain  lights,  it  does  not  aeem  to 
exist ;  as  it  ib,  I  mention  it  with  hesitation.     In  any  case,  the 
genus  is  especially  differentiated  in  having  seren  joints  only 
to  the  antennee  excluBive  of  the  club:  and  it  shouliL  I  think, 
form  the  type  of  a  new  subfamily  (Neaspidiufe}.     I  receivea 
three  specimens  (^  the  species  describea  below  four  or  five 
years  ago  from  my  rained  correspondent  Dr.  Howitt,  of  Hel- 
Doome,  but  without  any  precise  locality.     In  appearance  it 
is  like  PeUU  obionga,  bat  much  smaller  and  proportionally  « 
little  broader. 

Neagpia  viUosa. 
N.  depreesB,  ovalia,  supra  fiuca  et  anbgriaeo-TiUoea,  marginibus  pro- 
thoracis,  labro,  anteunis,  oorpore  infra  pedibusqne  pallide  fierru- 
gineis ;  capite  prothoraoeque  sat  vage  puDctato ;  scntcUo  senudr- 
culari;  elytris  lateribuspBrallelisprothoraoepanim  angnstioribiu, 
done  striato-punctatis,  Bubrugofds.  Long.  2-2)^  lin. 
Hah.  Australia. 

PcUm  taonikUa. 
P.  oblongo-ovata,  fusca,  opaca,  marginibns  protfaotada  fnmgiiieii; 
capite  prothorooeqae  ratlculato-panctatis,  punctds  auigulia  in  fWo 
tuberculo  minato  iustractia ;  antenuia  fermgineis ;  lobo  interiore 
maxillarnm  transverBO,  antice  rotundato,  iuenui ;  acatello  parro ; 
elytris  rugoeo-reticiilBto-punotatia,  wngnlin  liiuna  tribus  deTsti« 
munitis ;  corpore  infra  pcMlibusque  piceia,  confertim  punotulatiB ; 
prostemo  plauato,  dilatat«,  postice  late  tnmcato  ;  acetsbulis  sn- 
ticis  oednsia ;  tibiia  antids  a^nce  e|niiOBo  -productiB.  Long.  4|  lin- 
flab.  Australia. 

In  general  appearance  this  species  is  somewhat  between 
Peltia  oblonga  ana\P.  procera ;  and,  as  in  the  latter,  the  inner  lobe 
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of  the  mazillKdifeis  from  that  of  i^;&i>  proper  {P,gro»aa)innot 
running  oat  and  ending  in  a  hook.  The  anterior  cotyloid 
cavities,  on  the  other  hand,  are  closed  in  behind ;  and  in  this 
it  diflers  from  P.  procera.  It  is  this  latter  character  which 
has  induced  Dr.  Leconte  to  propoae  a  new  genna  (Nbeodea*) 
for  the  reception  of  the  American  species  (serroto  and  etl- 
phtdet) ;  laut  then  these  species  arc  said  to  have  the  internal 
maxillary  lobe  hooked.  Hitherto,  I  believe,  it  has  been  taken 
for  granted  that  this  is  the  case  in  all  the  species :  and  Lacoi- 
dairc  even  differentiates  his  tribe  "  Peltides  by  this  character. 
With  regard  to  the  anterior  cotyloid  cavities,  ratlier  too  macb 
stress  has,  it  appears  to  me,  been  laid  on  them ;  at  least  I 
chink  it  is  as  well  to  be  cautious  in  separating  generically 
nearly  allied  species  by  characters  depending  on  tnem.  Under 
an  ordinary  lens,  and  m  a  certain  light,  the  Tines  on  the  elytra 
have  a  beaded  appearance,  which  suggested  die  name. 

Cupes  ocularis. 
C.  griseo-bnumea ;  capite  longitudinaliter  proftinde  snlcato,  aupra 
oculoi  sabbitnbercnlato ;  ocalia  ampliB;  prothorsce  capite  mi- 
nore,  tianBTeno,  dono  utrioqne  fortiter  excavate,  angulia  anticis 
mdncatis ;  ecutello  poetice  htians,  rotundato ;  elytris  carinatis, 
inter  cariua]aB  biaoriatim  fortit«r,  sat  confertim  ptinctatiB ;  cor- 
pore  infra  infuscato.  Long.  5  lin. 
Hah.  Japan. 

This  is  the  second  Asiatic  species  of  a  genns  otherwise 
American,  except  two  nndescribed  species  from  Borneo  in  my 
collection :  the  Chilian  species  (C.  Latreillei)  differs  from  the 
others  in  the  antennes  having  a  large  basal  joint  and  in  other  cha- 
racters.    The  species  before  ns  is  remarkable  for  its  large  eyes. 

Tophroderea  filijiyrmia. 
T.  angnstisaimiis,  nitide  picena,  diaperse  villoeua ;  elytria  flavo 
trifasdatiB ;  capite  prothoraci  latitndine  fero  agnail,  HubtUie- 
sinie  TBge  puactnlato ;  rostro  apice  flavo  ;  antenniH  ferrugin^  ; 
protborace  obsolete  impunotato,  ante  medium  valde  angusto ; 
elftris  prothorace  angustioribns  et  eeBquilongioribus,  apicibns 
angulo  ext«riore  produotis,  fascia  flava  ante,  altera  pone  m»- 
ttiun  tertjaque  apical!  notatis;  femoribus  antads  ampUatds. 
Long.  3^  lin. 
Uab.  Amazons. 

In  the  females  of  this  genos  the  antennse  are  longer  and 
more  slend^i,  and  the  rostmm  is  not  stonter  at  the  base  as  in 
the  males.   The  description  of  T.  breoipea,  GylL,  in  Schonherr 

*  To  Hoaodai  mnit  be  referred  the  Eniopean  P.  dmlata.  It  ii  the  type 
of  Odijii,  C.  0.  Thomson,  a  name  of  later  date  than  Nonda. 
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appeuB  to  have  bee 
a  female,  as  stated. 


Taphroderea  obtueus. 
T.  robnatior,  nitide  pioeaa,  Isrlgatiia,  cspite  qoam  {trathonM 
mnlto  uigastiore,  obsolete  panctul^ ;  roBtro  panlo  aiouto ; 
antennis  piceis,  artacnlu  tertiu  usque  deciiiiam  onilateraliter  pro- 
dnotis ;  prothorace  elongato,  pone  medium  ampliato,  aniioe  sapn 
Unea  longitudinal!  impieaaa  notato ;  elytria  brerioribua,  apioe  ob- 
tasifl,  maculifl  quataor  ferntgineia  (2  ante,  2  pone  maiiam) 
omatiB;  corpore  iufi%  pioeo-nigio;  oozia  antida  ^fdlris.  LiHig. 
41in, 

Sab.  Amazons. 

At  least  twice  oa  abmt  oa  the  preoedn^,  the  ajnoes  of  tiie 
elytra  not  prodnced,  &c. 

In  reference  to  M.  Lacordaire's  note  (Gen.  Tii.  p.  410),  I 
have  reexamined  my  CyphaaoguB  advetta  j  and  altbongh  its 
shorter  rostmm  approaches  it  to  Zemioaes,  as  I  have  already 
remarked,  in  other  respects  (i".  «.  antennte,  legs,  &c.)  it  is  a 
tme  Cypnagogvta.  Aprostoma,  OmiT.j  which  Lacord^re  had 
not  seen,  but  refers  to  the  TagproderinsB,  is  a  Cotydiid,  after- 
wards named  by  Erichaon  Jfeced!anum. 

lonthocenu  ophthalmicus.  PI.  XV.  fig.  4. 
/.  omnino  nitide  rufb-fbmiguieaB,  apicibua  articuloniin  antonnanuD 
nigria  exceptia ;  roatro  modice  craaao,  bssi  subcylindrico,  antennii 
in  medio  insertiB;  protlioraoe  Isvi,  dorio  antioe  tenniter,  poBtJcc 
furtit«r  soloato  ;  elytria  mmplioiter  stiiatiB,  atriis  tribns  anton- 
libua  tantum  DonBpicuia,  apicibos  extns  {danato-prodnctiB ;  tarns 
paroo  piloeia.  Long.  3  lin. 
J3ai.  Queensland  (Bockhampton). 

Lacordaire  founded  lonthocerua  on  a  apeciee  &om  Ceylon, 
from  which  the  present  differs  in  its  uniform  colour,  thinner 
rostrum,  and  glossy  elytra  otherwise  sculptured.  My  speci- 
men, like  Lacordaire's,  appears  to  be  a  male.  With  ipoAo- 
cents,  Lac.,  it  forms  a  subfamily  remarkable  for  the  losg 
slender  antennae  clothed  with  delicate  haiis,  and  large  eyes 
occapying  the  greater  part  of  the  head. 

Trachelieus  Htnoittii. 
T.  nitide  falvo-testaoeua ;  capite  prothoraceque  levigataa,  remote 
puuotataB;  rostro  paolo  arouato,  hand  gibboao,  inter  antennw 
sulco  longitudinali  impreeso;  oculis  pairulia;  antennia  articiilo 
primo  vix  incrassato,  ultima  aouminato ;  sulco  prothoraoiB  ab  apce 
ad  basin  extenso ;  elytris  fortit«r  etriatis,  sutoia  valde  denti : 
corpore  infra  aparae  punotulato ;  metastemo  a^mentiBqae  daobw 
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InsalibaB  obdominu  longitudinaliteT  Iftte  ezoavatU ;  coxia  antida 
•f^roziiiiatu ;  femorilms  snbpedanculatis.     Long.  2  lin. 
Hitb.  Melbourne. 

I  have  adopted  M.  Jekel's  catalogue  name  for  this  little 
Bpedes,  the  only  one,  I  believe,  hitherto  found  in  Australia. 

Cordaa  semtpunctatus.  Fl,  XV.  fig.  7. 
C  ( (f )  nidde  teTTBfpjiBnB,  ca,piie  pone  ocnloa  cylindrioo,  subcon- 
cbicto ;  lOBtro  difformi,  bssi  alte  carinab),  inter  antennas  excavate, 
apice  dilatato ;  mandibulis  productiB ;  antennu  validis,  articulis 
secnndo  usque  decimnm  transversiB,  cylindricia,  perfoliatis,  ultima 
OTHto-acnminato ;  prothorace  oblongo,  ntrinquo  lotundato,  basi 
^pioeqae  teqnali,  antioe  subtiliter  rage,  po§tice  gradatim  ma^  oon- 
fettimetlbrliter punctate;  BcnteUo nullo ;  elytris  Bubparallelia,  late 
■olAatt^^iuictada,  ponctis  hand  approximatia,  interstitiiB  acute 
carinul&tia,  apioe  obbue  rotundatis ;  peotorc  vagc  punctete ;  ab- 
domine  nitldissiiiio,  impanctato ;  fenunibna  oraaBiB,  mutiois ;  tibiis 
eompres8ia,inmedioaenBiininciaBsatiB,apiQe  spina  oomoainalraclis; 
tanio  linearibua.  Long.  8^  lin. 
BA.  Natal. 

This  species  has  the  normal  head  of  Cordaa  and  the  broad 
iire^ular  rostrum  of  AmcrpAocephalut,  and  is  therefore  inter- 
memate  in  these  respects  between  the  two  genera ;  but  as  the 
former  character  apppears  to  be  of  the  most  importance,  it  is 
referred  to  Cordus ;  it  may,  however,  be  desirable  eventoally 
to  separate  it  generically. 

Ataorphoctphalus  sulcicoUia. 
ji.  ( cf  )  nitide  feiTUgineuB ;  capito  breri,  poetice  viz  tnmeate,  inter 
ocnloB  verticeqne  profOnde  trianguUriter  excavate,  fondo  excava- 
tioniB  leviter  snlcate ;  ocolis  amidiatifl ;  roatro  snpra  panlo  arcuate, 
longjtndinaliter  fortit«r  ezcavato,  baai  utrinqne  obUque  conBtiicto 
et  lobo  ovali  monito,  infira  oornu  verticali  armato ;  ant^muis  arti- 
enlis  Becnndo  uBque  octavnm  valde  traneTerma,  none  et  decimo 
longioiibus,  perfoUatiB,  ultimo  conico;  prothonice  oblongo,  baai 
quam  apice  pamm  latiore,  in  medio  fortiter  canalionlate  ;  elytria 
pnthorace  in  medio  vix  latiotibna,  atiiatia,  interstitiia  oonvexia 
■obtiliBume  aparae  panctalatis ;  tibus  intua  bieinuatia,  apioe  spina 
eoniea  inetmotis.  Long.  5  lin. 
Eab.  West  Aostrslia. 

The  canaliculate  prothorax  is  an  exceptional  character  in 
the  subfamily  to  which  Amorphocepkalus  belongs :  bat  it  oc- 
curs in  the  genus  TrachelizttSy  the  representative  of  the  group. 
I  have  two  other  specimens  of  AvCorphocephalus  from  West 
Australia,  one  of  which  may  possibly  be  the  female  of  the 
above  (see  fig.  9,  a,  the  head],  the  other  (see  fig.  9,  b,  the 
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head)  ma;  be  the  female  of  A.  auetralitf  Lac,  only  that  tbe 
latter  is  aaid  to  be  from  Horeton  Bay ;  ita  prothonx  a  n^t 
canaliculate,  but  in  rather  closely  and  coarsely  punctnied. 

Prophthalmua  aanffuinalis.  Fl.  XV.  fig.  6. 
P.  validoB,  nitide  piceo-rnftu  ;  g  roetro  Isri,  supra  fortiter  ezca- 
rato,  apic«m  vemu  lata  expluiato ;  tutemiis  articulu  tertio  mqne 
ootaTum  luDgiuscnliB,  subsqnalibua,  nltimo  daobus  pnecedentibni 
conjnnctim  parum  longiore;  capite  protlioraceqae  uopoBetatu. 
opactB,  BUpra  nitidis,  illo  sb  oculia  gradatim  panlo  lati(K«,  hoe  in 
medio  lineatim  anlcato,  apioe  snleatim  constrioto ;  elytm  longita- 
dine  prothoraci  cum  capite  usque  ad  oculoa  Eeqnalibus,  mlestis. 
Bulcia  primo  et  socundo  a  sutura  impunctatis,  interetitiis  plsoatis, 
rctiquis  punctatis,  intcntitiis  aagustioribns,  elevatia,  fODgnlo 
lineola  basali  altcraque  apicali,  et  plaf(ia  duabus,  una  antn  slten 
pono  medium,  sauguineia,  decorato,  apicibus  paulo  diTergeutibiu, 
Bubtruncatis,  coipore  in&a  pedibnaque  nitidissimia,  iBvigatis; 
femoribns  anticis  validis,  in&a  bidentatis.  Long.  17  Un. 
Ifai.  India. 

Apparently  near  P.  potens,  Lac,  but  with  broader  sutnral 
interstices  and  the  otbers  narrower,  and  having  two  large 
lateral  blood-red  patches  on  each  elytron.  Besides  the  difler- 
encc  gencrically,  the  female  has  a  broader  and  more  opaque 
prothorax,  and  has  only  one  tooth  on  the  anterior  femon,  and 
their  trochanters  not  produced. 

Propkikalmvs  planipenniB.    PI.  XV.  fig.  5. 

P.  niger ;  capita  rostroque  levibus,  nitidis,  paroe  irr^ularitcr  pnnc- 
talis,  J  hoc  Bupra  fortiter  exoavato,  apioem  versos  paule  eipla- 
nato  ;  genis  jogidoque  trausversim  pUcatis  ;  antennis  utiGnlia  se- 
cundo  osqae  sextnm  subturbinatis,  ceeteriH  parum  gradatim  crassi- 
oribuB,  ultimo  anguste  ovato  ;  prothoraco  in  medio  uitido,  impime- 
tato,  ad  latera  aquamositate  griaoa  induto,  apice  iutegro;  dytris 
subnitidis,  ad  latera  abrupte  deSexia,  doiso  planatia,  teuolter  aul- 
catia,  interatitiia  1 .  et  2.  latioribua,  planatia,  tertio  basi,  quarto  pone 
medium,  apioe  excepto,  flavia,  cum  quinto  angnatda  elevatia,  cateria 
magis  depresais ;  oorpore  infra  pedibnaque  nitidis ;  femoribua  an- 
ticis  subtiis  deote  ralido  instmods.  Fcemina  latet.  Long.  9  lin. 
Hab.  Celebes. 
Remarkable  for  the  flatness  of  its  elytra;  in  other  respects 

it  is  allied  to  P.  tridentatus,  Fab. 

Stbatiobkhina. 

(Brentbid«.) 

Ab  Ettaun'Mno  differt  ro$tn>  ante  aatennaa  aerrato  tcI  dentate,  et 

mandilndu  parvia,  ooncretli. 

The  type  of  this  genus  is  Arrhettodes  xipkiaa,  Westv. 
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(Cabinet  of  Oriental  Entomology,  p.  31,  pi.  xt.  fig.  1),  re- 
ferred bv  Lacordaire,  oddly  enoagn,  to  hia  Eslenorhinugf  from 
which  It  Maentially  differs  in  the  charactere  given  above. 
M.  Laooidaire  mentions  baring  seen  two  other  allied  species 
from  Malacca. 

Et^taaHa  promwut.  PI.  XV.  fig.  8. 
£  nilide  rnfo-caataneiiB,  elytris  oblonge  flavo  gattatds ;  capit«  an- 
tics ooavexo ;  natio  inter  anteonaa  elerato,  haa.  utrinque  lobo 
obbngo  retrorBom  producto;  antennis  aiticnlie  qninque  basa- 
tibtu  mboboonidB,  sexto  nsqoe  dedmnm  ovalibng,  ultimo  ovato- 
acnminato;  protboroce  sat  aDgnste  ovato,  imponctato;  elytris 
tnbliliter  Btriato-posctads,  stria  sotnrali  exceptB,in  certa  luce  Iteri- 
gatis;  femoribos  antids  subtoa  dente  acuto  instmotiB,  reliquia 
snbtos  ad  apicem  emarginatis.  Long.  5-7  lin. 
Sab.  Batchian. 

The  female  only  differs  in  having  the  roatmm,  beyond  the 
insertion  of  the  antenrue,  slender  and  cylindrical ;  in  the  males 
the  mandibles  vary  from  being  only  sbghtly  prominent  to  the 
normal  condition,  as  shown  in  fig.  8.  The  lobe  at  the  base  of 
the  roatmm  on  each  side  leaves  a  clear  ^Bce  between  it  and 
th«  cheek,  or  part  jost  before  the  eye.  The  other  three  de- 
scribed species  of  Sumalis  are  one  ly  orth-American,  eztraid- 
ing  so  far  north  as  Canada,  and  two  A&ican,  including  one 
from  Madagascar;  bnt  I  have  another  species  firom  Old 
Calabar. 

Bltshia. 
(Brenthidte.) 
( $ )  Ci^HtC  transvenum,  postice  tnmcatnm,  oolliun  retraotiim ;  rot- 
trttm  brevinaculiiiD,  cylindiicom,  basi  incraesatum,  elevatum. 
OatU  rotnndati,  majusculi.  Antetma  lioeares,  corpora  longiores, 
artienlis  longitadiiuliter  strigoHtB.  Prothorax  breviter  ovatus, 
nqira  hand  Bulcatua.  £Zy tra  broriuscula,  porallela,  apice  late  ro- 
tandata.  Pedta  brevee,  antid  majorea ;  femora  modioe  crassa, 
nratica ;  tihUe  normaleB ;  tarn  articrilo  primo  breviuBColo.  Meta- 
ttenwn  et  ahdomen  sat  brevia. 

The  male  is  unknown,  bat  probably  differs  principally  in 
havinz  a  broader  rostmm  and  the  antennee  inserted  more 
towBicu  its  middle.  The  genus  in  its  aspect  is  qnite  different 
from  the  ordinary  Brenthid% ;  bnt  its  affinities  are,  I  think, 
with  Bdophems.  The  tarsi  seem  to  be  glabrous  or  only  veiy 
slightly  ciliated  beneath;  but  mv  specimen  having  been 
gummed  down,  it  is  difficidt  to  oe  exact.  The  abdomen, 
however,  which  is  comparatively  short,  is  nearly  twice  as 
long  as  the  metastemum. 
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Blysmia  ruficollu.     PL  XV.  fig.  1. 

£.  tugn,  opaca,  prothorace  (apice  exocpto)  nifo,  sDbtiu  nltide  talet: 
oapite  impimctato,  supra  poatice  subbilobo  ;  roatro,  apice  eicepto, 
rufo-teetaceo,  subnitido ;  antoonis  aigresocntibtiB,  paroe  setoinlii, 
articulis  tribuB  baaalibus  breTioribus,  secundo  molto  bienon ; 
protboroce  ifflpunctato,  apice  qaam  basi  angiutiore  ot  nitide  mgro ; 
elftriB  protboraoe  haud  latioribua,  supra  anbdepreeeu,  striatiD 
fortiter  foveads,  foveis  quadratis ;  pedibuH  nigris,  aitidiB.  Ltrng. 
31in. 
Mab.  Batchian. 

Ceocephalua  inlenuUua. 

C.  rufo-ferragineaa,  nitidas,  aubtus,  prothoracA  femoribiuqns  cu- 
tanBo-mfla ;  ^  roetro  prothorace  breTiore,  ba»i  conalicalato,  apioem 
venuAgradatimdilatato;  antonniaurtionluBecundonequedecamnm 
trauBToraU.  perfoliatia,  triboa  oltimia  parum  crassioribaa;  protbo- 
race  elytna  paoto  latiore,  eupra  profimde  aulcato,  apico  nigio- 
margiiiab) ;  elytris  fere  parallelis,  apice  paolo  expI^iadiS,  Utc 
rotnudatiB,  atnato-pimctatiB,  atria  joxta  auturam  profonda,  im- 
punotata,  poatioe  in  atriaa  duaa  diviaa;  femariboi  apioe  lugri^ 
aubtna  obadete  dentatia.  Long-  7-fl  lin. 
H(^.  Qaeenaland. 
The  female  baa  a  more  slender  rostnuD,  with  tlie  antamx 

inserted  nearer  tHe  base. 

Ceoc^fialia  tenuitartU. 

C.  nitide  castaneua ;  roetro  prothorace  multo  breriore,  bam  canalicu- 
lato,  versna  apioem  gradatim  dilatato ;  antennia  articulis  secundo 
naqne  decimum  tranaveraim  moniliformibua,  tribua  ultimis  majo- 
riboa,  olavam  quasi  formantibua ;  prothorace  elTtris  vix  latiore, 
imponctato,  profunde  aolcato ;  elytris  fere  parallelis,  brerioribiu, 
Bulcato-foveatiB,  foveia  appraximatia  ;  pedibua  sat  vage  aetoaulis ; 
tarms  angasda.  Long.  6  lin. 
Hab.  STdney. 
In  this  and  the  preceding  species  the  constriction  of  the 

neck  begins  a  little  behind  Uie  eres :  the  head,  therefore,  is 

more  almiptly  limited  than  in  the  African  membexs  of  the 

genns. 

Phoctlideb. 
(Brenthidfe.) 

A  iVmJwA>r«  difiert  ttfriii  intermediia  ot  postids  brevibnsoompreaBLi, 
tartit  articnlo  bosali  breri,  obconioo ;  a  Diwro  antetmU  articnHs 
■ecundo  tertioqae  fere  tequalibus,  prothorace  longitudinaliter  snl- 
cato,  etfemoriAus  davatis,  bad  pcduncolatia. 
The  antennte  also  are  shorter  and  stouter  than  in  either 

Prodedor  or  Diurus ;  and  the  eljtra  at  the  apex  are  drawn  out 
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in  two  parallel  and  contignona  tails,  nearly  of  the  same  width 
as  the  rest  of  the  elytra.  Brenthtu  rufictMia.  Qa&i^  a  species 
not  noticed  hj  Xjacordure,  also  belongs  to  this  genns. 

Fhooflidea  coUaria.  PI.  XV.  fig.  2. 
P.  niger,  Bobnitadoa,  prothorads  apioe  banqne  u»dide  rufia ;  d  ea- 
pite  poBtice  fortiter  impi^BMO ;  roatro  in  medio  lineatim  caTialica- 
lato ;  prothoraoe  snbti&ssiine  pnnotiilato,  atrinqao  pone  medium 
panlo  incomto,  apioe  txansrerHim  tri-  vel  quadriimpresBo,  pono 
apioem  profimde  loagitadinBUter  snlcato ;  dftris  poetioo  senaim 
angrutioribos,  props  sntnram  bistriatis,  canda  mo^ce  elongata ; 
eoipore  in&a  nltide  piceo  ;  $  roatro  baai  sola  canalicidato ;  elytris 
■ngnHs  apice  eztus  in  processnm  mamiUifonoeni  mfiim  prodootie. 
Long,  tj  19  tin.,  £  II  tin. 
H(A.  Batchian. 

Phoct/lides  eheninus. 
P.  mgBT,  capite  roatroqne  nitidis,  minna  elongatia,  iUo  poatioe  panlo 
angoadore,  hoc  late  aed  minDs  profimde  oanalicnlato ;  prothorace 
opaoo,  sabtiliter  parce  pnnctulato,  poDo  medium  ntrinque  modice 
rotundato ;  elylria  paraJlelis,  prope  suturam  biatriatiB,  apice 
aingnlomm  in^'candam  mnlto  twoviorem  produoto ;  oorpore  infra 
pedilmaqne  nitidis.  Long.  8  lin. 
Hob,  Amboyna. 

ACHKIONOTA, 

(Brenthid«.) 

Ab  lAyHeno  differt  elytnt  Bingiilatim  etria  unioa  aiitnrali  instmctis ; 

et  femoribut  tineanbua ;  a  Diuro  rottro  apice  dilatato  (vel  apice 

obvoneiformi). 

In  likvutenwt  there  are  two  atrie,  and  the  femora  are  strongly 
pednncnfate ;  the  head,  antennte,  roatmm,  and  legs  are  also 
shorter  than  in  any  of  its  species.  The  single  character  that 
distinguishes  Achrtonola  from  Diurua  is  too  important  to  allow 
of  the  apetnes  described  below  being  referrea  to  that  genus. 
The  female  is  nnknown. 

Aehrionota  bilineata,  PI.  XV.  %.  3. 
A.  ftisca,  opaoa,  parte  apicali  rostri  pedibnsque  mfo-ferragineiB, 
pniictiB  raris  gquamositate  ocbracea  repletis  ubique  tecta  ;  capite 
linea  longitnduiali  tenuiter  impresso ;  rostra  capite  plus  duplo 
longiore,  supra  aute  antennas  fortiter  solcato,  pone  antennas 
tenniter  bisulcato ;  antennis  grieeo-pubeecentibus,  sotulis  vngis 
mgris  adspenis ;  protboraco  dorao  punctis  bivittatim  notato ; 
e^ptria  BubaulcaldB,  remote  puuctatis,  singulis  liaea  ocbracea  e 
iquamulis  condeusalis  formata,  omatis,  apicibos  angulo  oxtoriore 
mcaodam  oontortam  linearom  prodncds  i  corpore  infra  pedibnsque 
pnnotia  minoriboa  eonspersis.  Long.  8-10  tin. 
Bab.  Sarawak. 
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EXPLANATION  OF  PLATE  XV. 

Ftg.  2.  PhocyKJa*  caOaru  (J). 
Ftg.  8.  AekrioHoUt  biUneata  CiS). 

F^.  4  /eiUAoonw  t^UttaUmom  (J);  4a,  right  fore  lef;.    The  bun  en 
UieautauM  Hetoo  delicate  to  be  repreaentod  inafigunoftliH 

Fig.  fi.  fVa>UAa/mut  nfanvciuiu  (g). 


&  7,  CbrAw  jvm^wnciiif Hj  f  J  )j  7a,  head  ud  enteniue,  lide  tow. 
K;.  9(1.  Head  of 'lmor;>Ao«})A(ttei,  sp.  nor.  ($),   (piolhai 


_M)i..., ..     ... 

(  S)-    The  uiteuiue  ue  not  euffieieiittj  « 

■  Wfi   ■  ■  ■ 


nte  M  rwuda  t^e  liut  five  joints. 


iMa)}  9  i,  heed  of  AmoT^uicepliaUu,  sp.  noT.  (  $  ),  (piothom 
not  cenaliculete,  allied  to  A.  atatnUu,  Lac). 
Fig.  lOo.  Side  view  of  the   head  of  AmorphootphaUu  mUeieaOit  (ij); 
10  b,  ditto,  top  view. 
..  Side  new  of  the  heed  of  CbnJM  hctpm,  Oerra.,  for  compeRwrn. 
. .,.  -J.  JltmA  and  antenna  of  ProphUmltmu  tanffHmalii  (  $ ). 
fSp.  19.  Bead  and  entenna  of  StnUiorrMma  xipkiat  (rf),  Westw.  (Arrie- 


Fig.  11.  8 
I^.  18.  I 


XLVII. — Nolei  on  t/ut  Mud-Tortoise*  of  India  (Trionyi, 
Geoffroy).  By  Dr.  J.  B.  Gbat,  F.E.S.  &c. 
The  Three-clawed  or  Mud-Tortoises  are  a  veiy  natnnl  and 
well-defined  eroap ;  bat  the  division  of  them  into  species 
has  been  a  snoject  of  great  diflScuhy  to  European  zoologists, 
chiefly  arising  &om  the  very  imperfect  materia)  which  tliey 
hare  nod  at  meir  command. 

Formerly  Geoffroy,  Bell,  and  Fitzineer  seem  to  have  re- 
garded the  extent  of  the  union  of  the  nbs  as  a  character  of  a 
species ;  the  latter  even  attempted  to  divide  them  into  genera 
from  characters  derived  ironi  this  part.  But  it  is  now  well 
onderetood  that  the  extent  to  which  the  ribs  are  united  de- 
pends entirely  upon  the  age  of  the  animal,  the  union  being 
only  partial  in  the  young,  and  entire  in  the  adult,  as  in  tbe 
land  tortoises  and  terrapins. 

The  number,  extent,  and  shape  of  the  sternal  callosities  no 
donbt  affi>rd  very  good  characters  for  the  distinction  of  the 
species,  if  adult  animals  are  compared  together ;  but  they  are 
nadually  developed,  and  in  some  species  {or  perhaps  in  some 
individuals  of  the  same  species)  they  are  much  later  developed 
and  much  longer  in  coming  to  their  perfect  state  than  they  are 
in  others.  This  is  also  the  case  with  the  development  of  th? 
odd  bone  in  front  of  the  dorsal  disk;  so  that  these  parts cao 
only  be  used  as  characters  wlien  specimens  of  the  same  s^ 
ana  stage  of  development  are  com|wred,  and  especially  speci- 
mens which  have  arrived  at  their  adult  state. 
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The  stemnm  being  furnished  with  flaps  on  the  sides  (which 
coYer  the  legs  when  tney  are  coDtracted) ,  or  being  narrow  at  the 
aides  sod  leaving  the  legs  baTe(a8  in  most  freshwater  and  marine 
tortoises),  fumiahes  a  most  natural  and  easily  observed  character 
for  the  division  of  the  group,  and  as  such  has  been  used  by  most 
aathois.  Bat  it  has  been  saown  that  each  of  these  groups  con- 
tains animHls  with  very  different  skulls ;  and  it  is  a  matter  of 
serious  consideration  whether  the  form  of  the  skull,  on  which 
each  important  pectdiaritiea  in  the  animal  economy  depend,  is 
not  of  more  importance  than  the  covering  or  exposure  of  the 
feet  when  they  are  withdrawn.  When  firet  the  covering  of  the 
feet  was  observed,  it  was  connected  with  a  bony  margin  to  the 
doisal  disk ;  bat  it  is  now  well  ascertained  that  many  species 
with  cover»i  feet  have  the  margin  flexible  and  without  bones, 
like  the  other  tnud-tortoises.  It  is  to  be  remarked  that  all  the 
tortoises  that  have  flaps  to  cover  their  feet  have  callosities  on 
the  two  iuiterior  bones  of  the  Btemnm,  which  have  never  yet 
been  observed  in  those  which  have  naked  feet.  This  character  is 
common  to  those  that  have  thin  skulla  and  jaws  and  narrow 
alreolar  edge,  and  those  which  have  thicker  skulls  and  wider 
alreolar  enriace. 

Cuvier  and  Wagler  described  and  figured  the  skulls  of 
two  or  three  species  of  this  gronp ;  but  all  the  skalls  which 
they  had  the  opportunity  of  studying  belonged  to  a  single 
type  of  form,  of  a  thick  and  solid  consistency.  In  mv  *  Cata- 
l«^e  of  Shield  Keptilea  in  the  Britieh  Mnaeum '  I  figured 
a  few  Bkulle  of  the  species  which  we  then  possessed,  pointing 
oat  that  they  belonged  to  two  different  groups — one  solid,  and 
the  other  light  and  thin ;  and  in  the '  Sapplement  to  the  Cata- 
It^oe  of  Shield  Beptiles'  I  figured  ana  described  the  skulls 
of  many  more  species.  I  used  this  character  to  separate  the 
soft-disK  mud-tortoises  into  two  families,  Trionycnidie  and 
Chitradffi — one  having  a  solid,  and  the  other  a  thm  and  light 
skull  J  and  I  divided  the  genera  of  each  family  according  to 
the  form  of  the  skull,  especially  the  form  of  the  alveolar  edge 
of  the  jaws.  I  oonsider  this  one  of  the  most  important  steps 
towards  the  proper  division  of  the  species  and  defining  them, 
Bs  it  affords  us  the  power  of  dividing  them  into  natural 
groups :  for  example,  Chitra  indtca,  Trwnyx  gangeticus,  and 
Ti/rie  mlotica  have  been  considered  specimena  of  the  same 
species,  but  they  belong  to  two  very  difierent  families :  Chitra 
indica  and  Pelocheli/s  Canton  have  been  regarded  as  the 
awne  species,  the  one  having  a  very  long  ovate,  and  the  other 
a  short  square  sknll.  In  the  same  manner  Fordta  idricana  and 
TgTK  TtiLtica  (the  one  having  a  broad,  flat  alveolar  surface, 
and  the  other  a  sharp  thin  one)  have  been  regarded  as  the 
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game  speciea ;  whilst  a  Central'African  tortoise,  AapidatueUt 
aapilvs,  has  been  Beparated  from  Thfraa  mlotica  becanae  the 
maividnal  had  slightly  differently  developed  Btemal  calloraties, 
vhereas  the  examination  of  the  jaws  shows  that  they  are  the 


The  study  of  the  jaws  at  varioas  ages  has  shown  that  the 
form  of  the  alveolar  earface  is  the  same  in  the  young  as  in  the 
adult,  and  therefore  furnishes  a  very  excellent  character  for  &• 
atin?aishing  the  species ;  and  if  one  had  sknlls  of  all  the  specie* 
in  the  collection,  they  would  no  doubt  adbrd  the  chaiactera  of 
the  Tarioos  kintu,  and  also  the  best  arrangemeut  of  them  into 
groups.  But,  unfortunately,  that  is  not  the  caae,  and  we  at 
obliged  to  do  the  best  we  can  under  the  circumstances.  Un- 
fortunately, too,  the  skulls  cannot  be  extracted  &om  the  etnfied 
specimens  without  destroring  them  ;  and  it  is  always  difficult 
to  be  certain  that  the  ssulu  and  skeletons  that  you  receive 
belong  to  the  species  they  are  said  to  represent  j  for  the  diar- 
acters  by  which  the  species  are  distingmahed  in  their  perfect 
state  have  been  destroyed.  Every  care  has  been  taken  to  pte- 
vent  an  error  of  this  kmd ;  and  in  general  the  characterB  of  the 
genera  have  been  taken  from  the  examination  of  the  head  in 
me  perfect  animfd,  and  of  the  skulls  extracted  from  duplicate 
specimens.  It  is  much  to  be  regretted  that  the  Indian  soolo- 
gists  do  not  study  the  numerous  Asiatic  species  and  give  us  the 
result  of  their  examination,  considering  that  there  are  only  two 
Indian  zoologists  in  modem  times  who  have  paid  the  slightest 
attention  to  these  animals,  and  they  have  not  yet  learned  the 
elements  of  herpetology.  Thus  Mr.  Theobald  and  Dr.  Ander- 
son have  descnoed  two  most  different  animals  under  the  name 
of  Trvmyx  Pkayrei,  and  have  described  them  in  such  an  in- 
correct and  imp^ect  manna  that  it  is  impossible  to  make  out 
to  what  species,  or  section,  or  genus  either  of  them  is  refer- 
able. 

The  receipt  of  some  additional  specimens  of  mud-tortoisea 
and  their  skulls  required  that  they  should  be  determined ;  and 
to  do  this  I  have  been  induced  to  study  and  revise  what  I  had 
formerly  written ;  as  our  materials  are  so  imperfect,  from  the 
Indian  collectors  not  sending  home  specimens,  it  is  a  matter  of 
great  difficulty.  We  know  far  less  of  the  tortoises  of  our 
Indian  possessions  than  we  do  of  those  of  ^most  any  other  part 
of  the  world.  Experience  has  shown  me  that  the  meet  reliable 
character  for  the  distinction  and  arrangement  of  the  tortoises, 
and  especially  of  the  mud-tortoises,  is  to  be  obtained  by  the 
study  of  the  skulls ;  I  have  therefore  been  particular  in  col- 
lecting; them,  and  (where  it  could  be  done  without  injury) 
have  had  the  sknlls  removed  from  several  of  the  specimens. 
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The  resnlt  of  this  ezamination  baa  been  the  discovety  of 
Berious  mistakes,  some  of  the  separate  sknlls  received  having 
been  assigned  to  the  wrong  species.  Thns  the  skoll  which 
was  thoD^t  to  belong  to  the  Trionyx  hurum  is  fomid  to  belong 
to  TVionjfx  gangeticua  of  Cnvier ;  the  skull  wbich  waa  regarded 
and  figured  as  belonging  to  Poiamochelya  stellata  (and  which 
was  received  aa  a  present  &om  Professor  Oldham)  is  found  to 
be  the  skull  of  a  species  of  Emyda,  Such  mistakes  were  un- 
avoidable with  the  very  imperfect  materials  wbicb  we  had  at 
our  command,  and  conid  only  be  corrected  as  more  authentic 
specnmens  were  procured. 

MUD-TOBTOISES  {Trvmychoidea). 

General  Hardwicke,  of  the  Bengal  Artillery,  at  the  end  of 
the  last  century  made  at  Fntteghur  a  series  of  drawings  (now 
in  the  collection  in  tbe  British  Museum)  of  the  mud-tortoises 
{Tritmychea)  wbicb  he  obtained  from  the  Gaogee : — 

1.  ^e  "  &a)ter«!,"  This  is  the  Chttra  indica  of  the  Ca- 
talogue of  Shield  Reptiles.  Tbe  figure  is  copied  in  tbe 
'  IllnBtrstions  of  Indian  Zoology.' 

2.  Tbe  "  Kaavez"  which  is  the  IVionyx  hurum  of  the  '  II- 
Instrations  of  Indian  Zoology'  and  of  this  paper. 

3.  Tbe  ^' Dekoolee,"  which  is  the  Trionyx  gangeticus  of 
Cnvier  and  this  paper. 

Hardwicke  figures  the  Dhank  or  Jaank,  which  appears  to  be 
a  laiger  specimen  of  tbe  same  species. 

4.  Tbe  "  Bun-Goma"  or  "  Turpin"  wbicb  is  an  Emyda, 
probably  Emyda  punctata,  Tbe  figures  of  tbe  young  and 
old  are  copied  in  the  '  Illustrations  of  Indian  Zoology'  as  7Vt- 
onyx  ptm(i(Ua. 

5.  Trionyx  gubphm,ua ;  but  it  is  Arom  a  dried  specimen  from 
Java.  Tbe  figure  is  copied  in  the  *  IlIuBtratione  of  Indian 
Zoology.' 

Dr.  BnchanaO'Hamilton,  a  &ieud  and  fellow  labourer  of 
Gen^ttl  Hardwicke  (who  allowed  Hardwicke  to  have  copies 
made  by  his  own  artist  of  the  greater  part  of  the  fish  he  de- 
scribed, which  are  now  in  the  British  Museum),  figured  many 
Bpeciea  of  mud-tortoises  of  India.  Tbe  collection  of  his  draw- 
ingswas  in  the  India  House,  and  is  now  in  the  India  Museum 


1.  Tutudo  dura  is  Emyda  punctata. 

2.  Ttttudo  kurum  is  copied  as  Trionyx  hurum  in  the  *  II- 
luBtratione  of  Indian  Zoology.'  The  Trionyx  hurum  of  this 
paper. 

3.  Teatudo  chin.  This  is  copied  in  Gray  a  Synopsis  of 
Ann.i)  Mag.  N.  Hilt.  Ser.4.   Vol.x.  24 
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Reptiles,*  tab.  z.,  and  ia  the  same  as  the  former,   Trionyx 
huntm, 

4.  Tmftidb  oceUatua.  Copied  in  Gray's  '  UlnstnUions  of 
Indian  Zoology.'  Called  TVionj/x  ocellatut  there  and  in  this 
paper. 

5.  TeatudogataghoL  Copied  aa  Trionyxjaeanicua  in  Gny's 
'  Illustrations  of  Indian  Zoolo^ ;'  but  this  now  proves  to  be  i 
new  species  of  AspiliUjVxn\ea  Aspilua  gataghoC'ux  this  paper. 

6.  Teatvdo  chitra.     This  ia  the  Chtlra  indica  of  the  '  Cata- 
Uuseom.' 

'.  described  some  of  these 
drawings ;  and  in  the  '  IlluBtrations  of  Indian  Zoology'  I  pob- 
lished  a  selection  from  them,  which  I  believe  were  the  firet 
pnblished  6gares  of  Indian  mad-tortoises.  Tbis  book  contuns 
some  mistakes  in  nomenclature ;  but  it  is  to  be  recollected  ibtx 
when  it  was  published  (in  1831)  there  was  not  a  single  spe- 
cimen of  the  Asiatic  species  of  Uie  family  in  this  coontrr. 

In  1809  M.  Geoflftoy,  in  the '  Annales  da  Museum  d'Histoire 
Naturelle'  (vol.  iv.  p.  1),  formed  the  genns  Trtonyxy  add 
described  the  species  which  had  come  nnaer  his  notice.  The}: 
are  as  follow : — 

1.  Trionyx  aid^lanva,  p.  15,  tab.  v.  fig.  1.  This  species  a 
established  upon  the  bones  of  a  dorsal  diak ;  and  the  habitat  a 
unknown.  There  is  little  doubt  that  it  is  the  Doganta  aabplana 
of  my  '  Catalogue  of  Tortoises.' 

3.  Trionyx  tBgyptiaata,  p.  12,  tab.  i.  fig.  3,  a  beautiful  fignie 
of  the  back  and  lower  sumce  of  the  animal,  and  of  the  boaes 
of  the  back  and  sternum.     This  is  the  T^rae  nSotica, 

3.  Trionyx  atellatua,  p.  13.  From  the  Teatudo  cartUagtMa 
of  Boddaert,  which  the  French  had  taken  from  the  Dutch 
museum  ;  a  young  specimen,  peculiar  for  having  five  stars  in 
the  hinder  part  of  the  carapace.  It  is  not  known  from  what 
country  it  came,  and  is  in  too  bad  a  state  to  determine; 
Dum^ril  and  Bibron  consider  it  the  young  of  Qymnopiujaro- 
nicua. 

4.  Teatudo  carinatua,  p.  14,  tab.  iv.,  which  represents  the 
dorsal  and  sternal  disks  of  a  young  half-grown  specimen,  of 
which  we  do  not  know  the  locality ;  but  being  without  its  head  it 
is  impossible  to  tell  whether  it  belongs  to  Trionyxj  Malyptllu, 
or  any  other  genus  that  has  four  callosities.  It  is  peculiar  lor 
having  the  front  odd  bone  at  a  considerable  distance  irom  the 
dorsal  disk.  Schweigger  changed  the  name  of  this  species  to 
Trionyx  Brongniartii ;  and  Bibron  considered  it  the  young  of 
Gymnopua  aptntjirua,  which  he  confounded  with  Teatudofinxe 
of  Pennant. 

5.  Triottyxjavanicaa,  p.  15,  tab.  iii.,  representing  the  dorsal 
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disk  without  the  odd  bone,  and  the  Btemal  diak  with  two 
narrow  lateral  callosities.  From  Java.  Though  it  is  without 
ita  head,  I  have  no  doubt  that  this  is  the  Asptlus  oarinifena 
of  ntr  Catalogue,  which  has  the  odd  bone  in  iront  of  the 
doisal  disk  separate  from  the  others,  and  smooth,  except  in 
the  adult. 

6.  Trvmyx  wromandelicua,  p.  16,  tab.  t.  fig.  1.  representing 
the  dorsal  disk.  From  Coromandel.  This  is  a  species  of  .£WycJa; 
but  one  has  no  means  of  knowing  to  which  species  of  the  genus 


The  two  following  species  he  had  not  seen : — 

7.  Trvmyx  geormcoB  i^b  Trionyx  ferox oiVejiOKai),  From 
North  America.     Plat^elUa  ferox  of  my  Catalogue. 

8.  TrionyxeuphraticuByn.Vl  [Testudo  rqfeht  of  Olivier). 
From  the  Enptirates.     Rajfetus  euphratiata  of  my  Catalogue. 

Schweigger  published  his  *  Prodromua  Monographic  Chelo- 
nionun'  in  1814;  but  the  manuBcript  was  presented  to  the 
Institute  before  1809,  for  it  is  quoted  by  GeoSroy  in  his  essay  ; 
«nd  it  was  originally  printed  in  the  '  KSoigsb.  Ardiiv  illr 
NatnrwisseoBch.'  faec.  in.  &  iv.  Instead  of  the  original  name 
given  by  himself  {Amyda),  he  adopts  Geofiroy's  genus  7W- 
onyx  (p.  14),  containing : — 

1.  TVionyxfirox,  Pennant,  from  North  America. 

2.  Trionyx  agyptiaaia,  Greoffr. .  from  the  Nile. 

3.  7W(»!ya;e«pflra/M:iw,01ivier(tab.41),  from  the  Euphrates. 

4.  Trionyx  javanicus,  Ann.  du  Mus.  iv.  tab.  3,  from  Java. 
"  Bonlonfie  "  according  to  Leschenault. 

5.  TriomfX  Brongniartii,  the  Trionyx  carinatita,  Geoff. 
Ann.  du  Mus.  ir.  tab.  4. 

6.  Trionyx  granoaus,  Schoepf,  Test.  tab.  30,  a&b.  An 
Emyda. 

7.  Trionyx  aubplanua,  Geofir.     Dogania  svhplana. 

Dr.  John  Wagler,  in  his  '  NatUrl.  Syet.  d,  Amphibien,' 
1830  (large  folio),  figures  the  following. 

Tab.  2.  fig.  I.  represents, under  the  name  oi  ABpidonecteajava- 
nicMj  a  young  animal,  which  may  be  the  same  as  the  Trtonyx 
javaniaa  of  Geofir.,  whose  figure  of  the  dorsal  disk  {tab.  lii.) 
he  copies. 

Tab.  2.  figs.  XIII.-XX.,  called  Aspidonectes  gangeticus^  are 
copied  from  Cnrier's  figures  of  the  bones  of  Trionyx  gangeti- 
au  of  DuTaucel. 

Tab.  2.  figs.  XXZIV.,  XXXV.,  AapidonaUes  carinatus,  are 
wped  iram  Geoflfroy's  figures  of  Trionyx  carinatus. 

Tab.  2.  figs,  xxi.-xxxiii.,  bones  ol  the  various  parts  of 
Trionyx  eoromandeliciM,  Getmroy  [Teaiudo  granoaa,  Schcepf). 
A  spedee  of  Emyda. 

U* 
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Fam.  Chitnula. 

Chitsa. 

1.  Chitra  tndiea.  (The  Sewteree). 

"  SncUrer,"  Haidwicke,  icon.  ineA 

Tn'imyx  trgypliaaa,  tu.  imHeut,  Gray,  Dl.  Ind.  ZooL  i.  tah.  80(copjor 

Tnltido  chitra,  Buchuiui-Huiiiltoii,  icon.  ined. 

Trionyx  mdiau,  Onv,  8  juopiu,  p.  47. 

Owmopui  Unealiu,  ])um«ril  &  BibroD,  Erp.  Q6a,  ii.  p.  491. 

diitra  wdiea,  Gny,  P.  Z.  S.  1804,  Sga.  11,  12  (akull) ;  Cat  3hkld 
B«pt.  B.  M.  p.  70.  tab.  41  (skuU). 

GeDeral  Hardwicke  observes,  "  The  Seioteree  foand  in  the 
Ganges  grown  to  the  size  of  240  pounds ;"  with  a  green  head  and 
the  baek  of  the  neck  striped.  It  is  deacribed  in  the  '  SoDpl 
Cat.  Shield  llept.'  under  the  name  of  Chitra  indica.  It  is 
known  by  the  eyea  being  veiy  near  the  end  of  the  nose,  and, 
according  to  Hardwicke  s  fignre,  by  being  marked  on  each 
side  of  the  papil  with  a  apot. 

The  top  of  the  bead  and  back  of  the  neck  are  lined.  It  is 
different  fron\  all  the  other  mod-tortoiaea  in  having  an  elon- 
gate ovate,  very  thin  akall,  with  weak  jaws,  with  only  a  Unear 
alveolar  process, 

Hardwicke'a  figures  are  copied  in  Gray's '  Illastretiona  of  In- 
dian Zoology '  (tab.  x.)  tinder  the  name  of  Tnonyx  cegypiiaaa, 
var.indica.  Buchanan -Hamilton  had  itin  his  drawinga,  figniea 
under  the  name  of  Tettudo  chitra^  inmy'Synopsisof  UeptileB' 
I  defined  it  as  Trionyx  indiciu ;  and  in  the  Tortoiaes  of  the 
British  Museum,  after  examining  the  skull,  I  formed  it  into  > 
genus  under  the  name  of  Chitra  tndiea,  and  figured  its  skull  in 
uie  '  Catalogue  of  Shield  Reptiles.'  It  ta  the  Qynw^ 
lineatua  of  Dum^ril  and  Bibron  ('  Erp^logie  Gr^£rale'). 

Fam.  TrionjcliiiUt. 

•  SUrwd  calUmtif*  fow,  laUral  imd  pottmor  ;  aU  broad  attd  wH 

dtvdoped  in  the  adult. 

KiLSSONIA. 

Skoll  rather  elongate ;  nose  shorter  than  the  diameter  of  the 

orbit :  alveolar  process  broader  behind ;  separation  between  the 

alveolar  Borface   and  groove  in  the  skull  to  the  inner  noatnla 

narrower,  and  deeper  as  well  as  narrower  behind.     Alveolu 

Srocesa  of  lower  jaw  vety  broad,  especially  in  front,  with  a  veff 
eep,  broad,  longitudinal,  central  impression  on  the  front  half; 
rather  concave  on  the  ninder  part  of  the  sides,  with  a  well- 
marked  elevated  ridee  on  the  inner  margin. 

Skull  in  the  Britian  Museum,  preaented  by  Charlea  Falconer, 
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Ea^.  (68. 2. 12. 15).  It  ia  known  fitom  the  akulls  of  Trionyx, 
which  it  greatly  reaembles,  by  the  narrowness  of  the  groove 
in  front  of  the  palate  to  the  internal  nostrils ;  in  Trionyx 
gangeticusy  T.  Jeadii,  and  in  T.  Leithii  this  groove  is  broad 
and  shallow,  and  nearly  of  nniform  width. 

1.  Nilasoniajbrmoaa, 
Young  only  known.     Callosities  not  developed. 
Back  of  the  crown  with  a  broad  transverse  pale  band. 
Trionyx  formomt,  Oraj,  P.  Z.  S.  1868,  p.  217,  tab.  16.  fig.  1 ;  Suppl. 

Cat.  Shield  BepL  p.  U9. 
Hab.  Pegu  (B.M.). 

The  skull  of  the  young  is  shorter  and  broader  than  those  of 
the  adolts.     I  believe  this  arises  only  from  difference  of  age. 

Teiontx. 
The  dorsal  disk  in  the  young  animals  is  generally  marked 
with  three  pairs  of  b^k  spots^  which  have  concentric  pale 
rings  within.     These  spots  often  last  in  a  more  or  less  perfect 
degree  throughout  the  life  of  the  animal ;  sometimes  the  anterior 
and  sometimes  the  posterior  pai£i  and  rarely  a  spot  on  one  aide 
of  these  pairs,  are  deficient.     The  crown  of  the  head  (rf  the 
jonng  specimens  is  generally  marked  with  spots  of  various 
colonis,  which  become  more  and  more  indistinct  as  the  animal 
grows.      I  believe  that  these  spots  are  charactcristio  of  the 
species  ;  and  sometimes  whole  series  of  species  have  character- 
istic spots — that  is  to  say,  on  the  sides  of  the  crown  and  face. 
t  Crovm  of  htad  oUve,  with  mdiatittff  iHtuA:  lina  bdtind. 
1.  Trionyx  gangeticua.  (Dekoolee.) 
Sknll  short,  broad ;  nose  suddenly  bent  down,  with  a  rounded 
ontline ;  eyes  within  a  very  short  distance  of  the  cavity  of  the 
Qostrib,  wnich  is  not  as  long  aa  the  diameter  of  the  orbit  j  al- 
veolar snrfiice  of  the  lower  jaw  deeply  fconcave,  with  a  veiy 
alight,  indistinct,  central  longitudinal  ridge. 
'* Dekoolee,"  Ilardwicke,  icon.  ined. 
Triam/i  du  Oange,  Ouvier,  0«.  FoM.  t.  pt  S,  p.  187,  tab.  ii.  flgs.  fi-8 

(akuU). 
TVioi^  gaagetiem,  "  DuTBUcel,"  Cuvier,  HSgue  .4iiim.  toI,  li.  p.  lO ; 

On;,  Cat.  Shield  Kept  B.  M.p.  66,  Suppl.  p.  07  (dcull  only). 
GynmqptM  Duvaiudii,  Dum^ril  4  Bibron,  tro^L  Qdn.  vol  ii.  p.47. 
Aaiiivieetee  gangttiait,  Wagler,  Amphib.  T&f.  2.  figs.  13-22  (c<^ed 

Bom  Curier^. 
TnoHyxjavattKvt,  Gray,  Cat.  Shield  Rept.  p.  07  (not  BynanvEna). 
PBt<moehtttf»  MeUata,  Otbt,  P.  Z.  S.  1864,  p.  85;  Suppl.  Oat.  Shield 

Bept.  B.  M.  p.  IM  (aniinol  onlj,  not  8kuU> 
Var.?  The  black  lines  irregular. 
"Jamk,"  Hardwicke,  icon.  incd. 
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General  Hardwiclce  figmee  tbia  apedes  under  the  name  of 
"  Bekoolee."  whicli  grows  to  the  weight  of  120  poonda,  and  iB 
found  in  tne  Ganges.  The  "Dekoolee"  has  Ijeen  referred  to 
the  Trionyx  javaniciu  of  Goofiroy  j  but  this  ia  evidently  ■ 
mistake,  aa  that  species  ia  figured  with  two  lateral  tranaverM 
calloaities.  whereas  all  the  more  adnlt  specimena  of  the  "  De- 
koolee" in  the  British  Museum  have  four  well-deTeloped 
callositiea. 

Cnvier,  in  the  '  Ossemene  Foaailes '  (vol.  v.  pt.  2,  p.  18^, 
figoree  a  skull  under  theuame  of''  Trionyx  da  Gwi^  (tab-iL 
figs.  5-8),  and  in  the  '  B^gne  Animal'  he  refers  it  to  TVwnjrx 
gangtticus,  Duvaucel  (vol.  ii.  p.  16). 

Ifind  by  comparison  that  the  skull  which  I  extracted  from 
a  half-grown  specimen  (but  retaining  the  black  rara  on  the 
crown,  and  having  the  four  atemal  caJlositieB  well  developed) 
ia  exactly  like  the  akull  figured  by  Cnvier  aa  the  Trionyx  tbt 
Oange,  and  by  me  under  the  name  of  'K-tonyx  gangetiau  in 
the  '  C^ogue  of  Shield  Reptiles'  (t.  42.  fig.  1). 

Cnvier'a  figure  most  correctly  repreaents  the  skull  of  this 
species,  both  m  outline  and  in  the  proportion  of  the  nose  to  the 
orbits,  and  in  the  form  of  the  bones  on  the  underside  of  the 
skull,  which  ia  vety  different  from  that  of  the  sknll  of  T.  Jeudii. 

There  are  now  in  the  Museum  four  aknlla  of  thia  species, 
of  difierent  sizes,  which  retain  their  characters  most  digtinctlj 
marked. 

Dnm^  aod  Bibron  change  the  name  of  thia  species  to 
Cryplopus  Duvauceliif  and  quote  Trionyx  kumm,  Gray  (Syn- 
opsis of  Kept.  p.  49,  tab.  z,)  as  a  synonym  of  this  speaes. 
Believing  that  they  had  the  original  specimen  to  compaie  with 
my  figure,  I  adopted  their  idea,  and  deecribed  the  animal  I  so 
named  as  the  animal  of  Trionyx  gangeticus,  Cnvier ;  but  the 
examination  of  the  skull  of  what  I  had  called  Trionyx  gangeticus 
ahowa  that  to  be  the  species  the  skull  of  which  was  ignored  and 
described  by  Cuvier  when  he  eatabliahed  the  apecies. 

General  Hardwicke  figures  a  specimen  of  almost  one  unifonn 
green  colour,  which,  he  aays,  ia  called  "  Jaank"  or  "  Dhank" 
in  the  country,  and  is  found  in  the  Ganges  and  growa  to  the 
weight  of  240  pounds.  Unfortunately  he  does  not  fignre  the 
underside.  The  top  of  the  head  is  green,  marked  with  a  seiies 
of  rather  irregular  black  lines ;  and  there  is  one  from  the  bsck 
edge  of  the  eye,  very  difierent  from  the  r^ular  diverging  Unea 
of  Trionyx  gangeticus  :  but  it  may  be  only  a  variety^  it  may 
be  the  j^pilus  gatagholynth  a  lined  head  figured  by  Hamilton. 

2.  Trionyx  Leitkii.  (The  Foonah  Mud-Tortoiae.) 
A  small  species;  the  shield  about  10  inches  long  andCi 
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tmnd.  The  alreolar  surfiMW  of  the  lower  jaw  nefirlr  flat,  with 
a  reij  slight  longitudinal  ridge  across  the  iront  end. 

Hab.  Poonah  (Dr.  Lath). 

Dr.  Leith  gave  the  BritiBh  Moseum  a  BtnfflBd  specimen  and 
t  perfect  skeleton  of  this  species. 

The  head  of  the  dried  specimen,  onfortnnatelj,  does  not  show 
Ktj  dietiDCt  indication  of  colour  bj  which  to  distingaish  it ; 
bat  Ur.  Charles  Waterhonse  thinks  he  can  obserre  some  ob- 
scure indicationB  of  olive  stripes  radiating  &om  a  centre  in  the 
hinder  part  of  the  crown.  The  skeleton  is  mentioned  bj 
mistake  in  the  'Supplement  to  the  Catalogue  of  Shield  Reptiles ' 
(p.  102)  under  Atptius  cannijenu-  and  Dr.  Grilnther  had  given 
this  name  to  both  specimens;  it  has  four  well-developed 
callosities  to  the  Btemum. 

The  skall  is  rather  short  and  narrow ;  the  nose  shelving  to 
the  forehead,  with  a  rather  tapering  outline.  Eyes  a  very 
short  diBtance  &om  the  cavity  of  the  nostrils,  not  half  as  long 
as  the  diameter  of  the  orbits.  Alveolar  surface  of  the  lower 
jaw  broad,  very  slightly  concave,  with  a  very  indistinct  central 
ndge  in  front,  most  elevated  in  the  middle  of  the  front  central 
portion  of  the  alveolar  surface.  The  centre  of  the  iront  edge 
of  the  lower  jaw  of  the  skeleton  marked  with  a  deep  notch ; 
but  this  may  be  only  an  individual  peculiarity,  because  there 
is  BO  indication  of  it  in  the  stuffed  specimen. 


3  ■   Trionyx  peguenaia. 
Trionux  pegtutuu,  Gnj,  CaL  Shield  Kept  p.  99. 
Hab.  Pegu.     Head  and  skull  only  known. 
This  is  a  large   species.     The  skull  has  a  broad  palatal 
groove  to  the  nostrils. 

ttt  T^  hinder  part  of  A«  eroum  and  tides  of  the  head  marked 
viithpale  »poU. 
4.    Trionyx  hurum.  (The  Kaavez.) 
Grown  of  the  head  varied  with   irregular  black  lines,  a 
yellow  spot  on  each  side  of  the  crown  and  at  the  back  angle 
of  the  mouth. 
"  Kaawt,"  Hardwicke,  icon,  ined,  B.  M, 
Triom/x  Awum,  On;,  Spiopda  Rept.  tab.  z.  (copied  ttara  Haidwicin) ; 

m.  Ind.  Zool  tsK  (copied  &om  HBnultonJ. 
TtMudo  hurum  and  T.  chin,  Hamilton,  icon.  ined. 
?  JVio^j  Jew*",  Gray,  P.Z.S.1869,p.  217,  fig.  IB;  Suppl.  Cat.  Shield 

B«pt.  p.  97,  fig.  32  (skull). 
Haidwicke  figures  a  second   species,  under   the   name   of 
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"Kaavezj"  it  ia  found  in  the  Gsngea,  and  ?roirB  to  the  weiglit 
of  120  pounds.  The  top  of  the  head  in  this  Bpecies  b  brown. 
bUck-hned,  with  a  yellow  spot  on  each  side  of  the  crown  ana 
at  the  back  of  the  angle  of  ^e  month.  This  had  been  named 
Teatudo  hurum  by  Dr.  Hamilton,  and  is  the  Trionvx  hHmm  of 
my '  Synopsis  of  Reptiles,'  tab,  x.  Dom&il  and  Bibron  refraial 
this  species  and  figure  to  Trionyx  ganaetiau ;  but  this  was 
certainly  a  mistake,  and  has  been  a  Jertue  source  of  error. 

It  is  figured  as  Trumyx  hurum  in  Gray's  '  Illnstratione  of 
Indian  Zoology'  from  -finchanan-Hamilton's  drawings,  when 
it  is  called  7'eshtdo  hurum. 

Of  this  speciea  there  is  no  specimen  in  the  British  Mnseum: 
but  I  have  a  suspicion  that  toe  sktdl  which  I  have  described 
as  Triemyx  Jeudi  (Proc.  Zool.  Soc  1869,  p.  21T,  fig.  19; 
Gray,  Suppl.  Cat.  Sh.  Sept.  p.  97,  fig.  32)  probably  bekmga 
to  this  species. 

The  BKull  named  T.  Jeudi  has  the  nose  rather  elongate,  pro- 
duced forward,  with  a  rather  tapering  outline ;  orbit  fiuther 
from  the  cavi^  of  the  noatrils  than  the  diameter  of  the  orbit; 
alveolar  surface  of  the  lower  jaw  with  a  very  distinct  central 
longitudinal  ridge  in  front,  with  a  deep  pit  on  each  side. 

The  British  Museum  has  a  second  skull  of  this  species, 
which  was  given  to  us  by  Mr.  Theobald  as  the  skull  of  his 
Trionvx  Phayrei.  It  certainly  is  not  the  skull  of  the  species 
described  nnaer  that  name  m  the  Journal  of  the  Linneui 
Society,  nor  of  the  tortoise  described  under  that  name  by  Dr. 
AndeiBon. 

5.   Trionyx  aewaare. 

The  upper  surface  of  the  head  uniform  olive,  with  a  distiiict 
yellow  spot  on  each  aide  of  the  crown. 

"  Setoaart,"  lUidwicke,  icon.  ined.  id  B  H. 

Trim>/x  gangetieut,  var.,  Orsj,  SuppL  Cot.  Shield  Rept  p.  97. 

Hab.  Bengal. 

Hardwicke  figures  a  species  under  the  name  of  "  Se- 
waare,"which  grows  to  the  weight  of  160  pounds  and  upwards. 
It  has  a  uniform  brown  head,  with  a  large  pale  spot  on  tfae 
side  of  the  crown  behind  the  eyes,  and  a  few  similar  spots  on 
the  back  of  the  neck.  The  bacK  is  marked  with  six  Unck 
eye-like  spots.  I  know  nothing  of  this  tortoise  in  the  adult 
state,  luid  at  one  time  considered  it  a  variety  of  Trionyx  iumm ; 
bat  I  believe  that  it  is  quite  distinct 

There  are  in  the  British  Museum  two  half-grown  sped- 
mens  (95a&&]  agreeing  in  some  respects  with  these  figures, 
one  01  which  is  marked  with  six  spots,  and  the  other  has  the 
anterior  pair  deficient.  Unfortunately  they  are  too  young  to 
have  the  sternal  callosities  developed. 
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There  are  in  the  Miieenm  three  Tialf-ffrown  specimens,  posei- 
h\j  of  this  tortoise,  which  I  mentioned  nnder  Trionyx  gan- 
getiau  in  the  Suppl.  Cat.  Shield  Hept  They  may  be  only 
vuiedes  of  the  preceding  species. 

6.   Trionyx  ocdlaitu. 

Yonng  only  known.  Callosities  not  developed ;  nose  before 
the  eyes  with  a  broad  Innate  yellow  spot. 

Ttttado  oeeUata,  B.  Hamilton,  icon.  ined. 

IKonyz  oediatiu,  Qnj,  IIL  Ind.  Zool  tab.  (coNed  boat  Hamilton). 

thpniiaptu  octBatm,  Diimdril  &  Bibron,  £rp^  Q6n.  ir.  p.  9. 

-ffai.  India  (B.M.}. 

A  young  specimen  in  the  British  Hoseom  is  very  like  the 
Triont/x  ocellatua  of  Gray  (lUust,  Indian  Zool.  tab,  78),  copied 
^m  the  Testudo  ocellatus  of  Dr.  Hamilton's  drawings.  It 
chiefly  differs  in  the  crown  of  the  head  being  black  and  mmately 
ponctate  like  the  rest  of  the  head,  instead  of  being  uniformly 
bloiah  as  in  the  figure.  It  is  at  once  known  by  the  broad 
yellow  Innate  mark  over  the  nose  just  before  the  eyes,  and  the 
large  yellow  spot  behind  each  eye.  DnmAil  and  Bibron  regard 
this  as  a  species  nnder  the  name  of  "  Oymnopua  ocellcUus, 
Hardwicke ;"  and  they  refer  to  it  Trionyx  gangeticua,  Grn^rin 
(Cnvier,  Bigne  Animal,  tab.  1.  fig.  6),  from  specimensin  the 
Paris  Mnsenm  sent  home  by  Duvancel.  This  figure  is  not 
very  characteristic. 

Dum^ril  and  Bibron  refer  to  Trionyx  gangeticua,  Cnvier, 
Rfegne  Animal,  tab.  i.  fig.  6 ;  bnt  the  figure  does  not  represent 
the  characters  of  this  species.  And  they  also,  curiously  enongh, 
refer  to  Triomx  htirum.  They  say  that  there  are  five  speci- 
mens in  the  Paris  Mnsenm  sent  by  Dnvancel ;  bat  they  do  not 
mention  the  peculiar  broad  yellow  band  across  the  nose,  and 
their  specimens  may  be  only  theyotmg  of  Trionyx  gangeticut. 

7.  Trionyx  Bella. 

Young  only  known.  Callosities  not  developed.  Upper  part 
of  tiie  head  black,  white-spotted  on  the  crown,  with  a  red  spot 
on  the  sides  of  the  temple  and  on  the  angles  of  the  mouth. 

l^TOM/x  gangeticai,  Cuvier,  Ball's  MS. ;  Oray,  Torbiiaes,  Tenapina, 
Mid  TordM,  p.  11,  tab.  61. 

fiai.  Asia. 

I  only  know  this  species  from  Mr.  Bell's  figure.  It  is  very 
like  T.  oceHatus ;  but  the  nose  is  black :  the  rack  of  the  crown 
is  not  to  be  seen,  as  the  head  is  partially  withdrawn. 

Mr.  Bell's  specimen  is  probably  in  the  museum  at  Cambridge 
with  the  rest  of  his  collection. 
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Sdilegel,  in  the  '  Fauns  Japonica'  (tab.  v.  fi?.  7),  repiesenta 
a  head  which  he  calls  Trionyx  steUtUtu,  Yta.japonicus.  The 
upper  Hurface  is  pale-colouied,  with  pale  spots  on  the  edge  of 
the  lips  and  aides  of  the  neck,  the  latter  bung  the  largest.  At 
tab.  vii.  he  fibres  the  animal ;  bat  the  specimen  i^pean  (o  be 
bleached.     It  probably  belongs  to  this  genus. 

Lajideuahia. 

1.  Landemania  peroceUata. 

Triomf* ptroetUattu,  Onj,  Cat.  Tort.  RM.p.48;  CU.  Shidd BepC 

p.  66,  tab.  31. 
Polamoi^i?  perocfUatvi,  Gray,  P.  Z.  S.  1864,  p.  86. 
Lmidemama?  ptr«etBata,Onj,  P. Z.  S.  1860,  p.  216 ( SuppL  CaL Shield 

Bept.p.Oa 
Ifab,  China,  Ghnsan. 

Trioojfx  tiAervuialut,  Cantor's  dnwinin ;  Grt.j,  P.  Z.  S.  1861,  p.  ^. 
rbtamoehdut  ttAeraUatw,  Onj,  P.  Z.  S.  1864,  p.  87 ;  SnppL  Cat  ShkJd 

H<di,  Chusan. 

I  believe  this  is  the  same  as  the  preceding,  as  is  also  the 
half-dried  specimen  called  Landemanxa  irroraia,  Grsy,  Snppl. 
Cat.  Shield  Kept  p.  96,  fig.  1  (stenium).  They  afl  have  a 
black  streak  &om  the  back  edge  of  the  eye,  extending  along 
the  upper  part  of  the  aide  of  the  neck. 

POTAMOCHELYS. 

The  genus  FotamwAelye  of  Fitzinger,  as  restricted  by  me  iu 
the  *  Proceedings  of  the  Zoological  Society'for  1864  and  1869 
and  in  the '  Supplement  to  the  Catalogue  of  Shield  Reptiles ' 
(p.  104,  fig.  34),  should  be  erased  &om  the  system.  The  skull 
fagored  (which  was  presented  to  the  mnseom  by  FWl  Oldham), 
now  that  we  have  other  skidls  to  compare  with  it,  proves  to 
be  the  skull  of  an  Emi/da,  with  the  fig^ure  of  which  in  Wsgler  I 
had  compared  it  when  I  first  descnbed  it.  The  animu  de- 
scribed as  J%taiRocAe/y9«te2£ifu«  proves  to  be  Trionyx  gange^cmt 
of  Cuvier,  having  no  alliance  with  T.  javanicus  of  Geoffiny, 
which  is  an  Aapilus. 

I  feel  consideraUe  regret  but  no  shame  in  making  this  con- 
fession, when  one  considers  the  veiy  imperfect  materials  I  bad 
to  work  on  when  I  wrote  the  "  Bevision  of  the  Species  of  Tri- 
onychidfie;"  and  any  person  who  will  follow  my  papers  on  the 
different  genera  of  that  family  will  see  the  disadvantages  under 
which  I  laboured,  and  how  I  had  to  feel  my  way  as  specimens 
illustrative  of  the  subject  were  gradually  received. 
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DOOANU. 

Dogania  subphaui. 

Tnemj/x  wt^imtn,  Oeofi.  Ann.  du  Miu.iT.  p.  15,  tab.  v.  flg.l;  Cuner, 
Om.  FoM.  T.  pt  2,  tdi.  xiii.  %  fi  (donal  diikonly);  Ony,  lU.  [nd. 
Zool  tab. 

QymMptw  mibpUutM,  Dumfril  &  Bibron,  Eipdt  G^  p.  492. 

Creneial  Hardwicke  in  hia  drawings  figures  the  npper  and 
lower  snifacesof  a  staffed  animal,  which  I  believe  he  received 
from  Java,  witfaont  a  name.  These  figures  are  copied  in  the 
'  ninstrations  of  Indian  Zoology'  under  the  name  Trionyx 
nJmlanuSf  Creo&. 

The  specimen  was  young  and  tiad  not  the  eternal  caUoBities 
developed. 

MM.  Dmn^ril  and  Bibron,  because  the  animal  is  figured  by 
Hardwicke,  erroaeously  say  it  lives  in  the  Ganges. 

This  animal  is  not  known  in  the  adult  state.  The  specimen 
described  as  Sarbwria  jrenaia  (Supp!.  Cat.  Shield  Kept.)  is 
evidently  a  specimen  of  this  species  approaching  to  maturity, 
having  lonx  slightly  developed  callosities,  as  the  specimen  de- 
scribed as  Dogania  Oiintheri  also  has ;  so  that  I  have  no  doubt 
that  the  adult  animal  has  four  well-developed  callosities,  and 
the  odd  front  bone  united  to  the  rest  of  the  dorsal  disk. 

**  Sternal  eaUotUia  two,  lateral ;  broad  and  vieU  developed  in  the 
adult. 

Rafetus. 
1.  Be^eius  eupAraticus,  Gray,  Cat  Sh.  B^t.  p.  103. 

***  SUmai  eaUotitiet  two,  lateral,  narrow,  linear,  on  the  mture 
bOviten  the  pair  of  lateral  bona. 
A8PILU8. 
The  front  odd  bone  of  the  dorsal  disk  is  small  and  smooth, 
with  a  central  rounded  callosity  in  the  adult 

The  palatine  groove  in  Aapilua  javaniaia  is  moderately 
narrow,  rather  deep,  and  of  me  same  diameter  through  the 
whole  of  its  length. 

t  Forehead  with  radiating  blade  linet. 
1,  Ajipilua  gaiaghol.  (The  Gataghol.) 
TVitMife  gataghol,  Hamiltoo.  icon.  ined. 

TVJbnyzjannninw,  Oiaj,  Bl.  lud.  ZooL  tab.  (cofned  from  B.  Hamilton). 
Eab.  India. 

This  mud-tortoise  is  very  like  Trtonyx  gangeticus  with  its 
radioed  head;  bat  Buchanan-Hamilton's  figure  shows  ool^ 
two  very  narrow  lateral  callosities.  I  have  never  seen  this 
Bpecies. 
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tt  ffead  vihite-^potted. 
2.  Aapilua  javaniau.  (The  BonlooBse.) 
Amydie  javamea,  Schweig^r'a  tiS.,  qnoted  hv  QeoffiTOj. 
TnoKyxjavmucM^Triongx  de  ■7iiEia),Oeoffir.  Aim.duMiu.ToLiT.  p.l6t 
tab.  iil  fig.  2. 


L  copied  from  Qeofii 
TnoM/x  oarmi/enit,  Oraj,  Vat,  Shield  Rept  B.  M.  p.  67,  t.  33  (from 

A  apedmen  in  spirit). 
A^ih*  carmifinii,  Ony,  P.  Z.  S.  1864,  figs.  4-6  (dcuU),  1866,  p.  313 ) 

Suppl.  Cut  Shield  Kept  p.  101,  fig.  33  (skull). 
Gynmt^Mujmmmom,  Dum^rU  &  fiibiDn,  Erp^t.  Qdn.  p.  498. 
Ha&,  Java. 

Schlegcl,  in  the  '  Fauna  Japonica'  (tab.  ■      „     ,, 
the  head  of  a.  nmd-tortoiae  under  the  name  of  TVtonyx  » 
var.  javanicus,  which  is  mottled  above  and  below  and  pro- 
bably represents  this  species. 

S.  Aspilus  omatus. 

TrvMfx  ortutfw,  Ony,  P.  Z.  8. 1861 ,  p.  41,  tab.  t.  (Tonng). 

A^tiliaf  ematai,  OiaT,  P.  Z.  8. 1864,  p.  86;  SuppL  Cat  Shield  lUjt. 
p.  103. 

£ad.  Camboja. 

Fam.  EmTdidjB. 
Ehtda. 

General  Hardwicke  figures  a  spotted  example  of  this  geniu 
wil^  the  upper  part  of  the  Head  spotted,  which  ia  copied  as 
Tnanyx  punctatuSf  ^\m.,  in  Gray's  'Illustrations  of  Indian 
Zoology. 

General  Hardwicke  figures  a  much  larger  specimen  fiom 
Futteghur,  which  bo  says  is  called  "  Bun-Ooma,"  which  is 
thecouotrynamefor  the  land-turtle  commonly  called  "  Turpin." 
The  lower  aide  shows  the  sternal  calloaitica  well  developed. 
These  figures  are  copied  in  my '  Illustrations  of  Indiaii  Zoology' 
under  the  name  Tnonyx  granosus.  The  back  is  nniform  olire- 
green  ;  and  the  upper  part  of  the  head,  neck,  and  lirobs  is 
green,  with  two  pale  orange  spots,  one  on  each  side  of  the  back 
of  the  crown.  I  do  not  uiow  whether  this  difference  of  colour 
depends  on  age  or  not 

Bnchanan-Hamilton,  la  bis  drawings,  calls  this  tortoise  Tet- 
ludo  dura. 

Gkoffroy  describes  the  species  of  this  genus  as  Trionyx  eo- 
Tomandelicus  (Ann.  du  Mus.  iv.  p.  16,  tab.  t.  fig.  1). 

The  skull  is  figured  as  Potamockelus  atetlcUus,  Gray,  P.  Z.  S. 
1864,  p.  85,  figs.  7  &  8(BkuU) ;  Suppl.  Cat  Shield  Kept  p.  105, 
fig.  34  (sfcnll  only). 

Schlegel  figures  the  head  of  lVioni/x  granosus  ('  Fkuo» 
Japonica,'  Chelon.  tab.  t.  fig.  4).    It  is  of  uniform  colour. 
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XLvlii. — NotCB  on  a  Deeo-aea  Dred 
At  Island  tf  Anticosti,  tn  tJte  Oulf 
J.  F.  Whiteates,  F.Q.S.  &c. 

Until  Iftst  sninmer  (1871),  so  far  as  I  am  aware,  no dredging- 
operatioDB  have  ever  been  conducted  in  the  deepest  parts  of 
the  River  and  Gulf  of  St.  Lawrence.  In  1867  and  1869  I 
dredged  in  upwards  of  fidj  different  localities  north  of  the 
Baj  of  Chalenrs,  bat  never  in  deeper  water  than  50  fathoms. 
The  .researches  of  Dr.  Packard  and  otheia  on  the  coaat  of 
Labrador,  those  of  Principal  Dawson,  Prof.  Bell,  &c.  in  the 
Gasp^  district,  together  with  those  of  Mr.  Willis  on  the  Nova- 
Scotian  coast,  were  all  conducted  in  comparatively  shallow 
water.  On  several  occasions  I  have  called  the  attention  of 
the  Natoral-Histoiy  Society  of  Montreal  to  the  importance, 
from  a  scientific  point  of  view,  of  a  carefol  investigation  into  the 
natue  of  the  animal  and  vegetable  life  of  the  greater  depths 
of  the  gnlf,  which  seemed  to  me  to  promise  a  rich  harvest  of 
new  facta. 

A  committee  was  appointed  to  petition  the  Dominion  Go- 
vernment to  allow  qualified  observers  facilities  for  deep-sea 
dredging  on  board  government  vessels.  Principal  Dawson  also, 
as  President  of  the  Societv,  represented  to  the  Honourable  the 
Minister  of  Marine  and  Fishones  the  practical  value  of,  and 
the  nsefiil  results  that  might  accrue  &om,  such  inquiries,  and 
met  with  the  most  liberal  response.  The  desired  facilities  on 
board  government  cmisers  were  at  once  promised,  the  neces- 
sary rope  was  provided,  and  no  efforts  were  spared  to  make 
tbe  cruises  sncc^safnl.  I  was  deputed  by  the  Natnral-Histoiy 
Society  to  undertake  the  management  of  the  expedition,  and 
left  Montreal  early  In  July  1871.  My  friend  Mr.  6.  T. 
Kennedy,  M.A,,of  Montreal,  an  ardent  zoologist,  started  with 
me,  but  returned  after  he  had  been  a  few  days  at  sea. 

The  first  croise  was  on  board  the  government  schooner '  La 
Canadieime,'  and  lasted  three  weeks.  The  ground  examined 
on  this  vessel  was  from  Point  des  Monts  (on  the  north  shore 
of  the  St  Lawrence)  to  the  Mingan  Islands,  then  round  the 
west  point  of  Anticoeti,  and  from  there,  in  a  diagonal  line,  to 
Gamii  Bay.  Next,  embarking  on  board  the  '  Stella  Maris ' 
at  Gaspd  Basin,  we  made  an  entire  circuit  of  the  island  of 
Antic(»ti,  sailing  as  far  to  the  north-west  as  Sawhill  Point, 
on  the  north  shore,  and  to  the  south-east  as  the  Magdtden 
Islands.  We  were  driven  to  BrroQ  Island,  one  of  the  Mag- 
dalwi  group,  by  a  "  nor'-wester,"  which  of  course  prevented 
OUT  dredging  there.  As  these  investigations  were  entirely 
subordinate  to  the  special  duties  upon  which  the  two  schoonets 
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were  engaged,  dredging  could  only  be  carried  on  at  interrab, 
and  in  Beveral  cases  the  same  ground  was  gone  over  twice  or 
more. 

On  '  La  Canadienne'  we  had  sixteen  aocceastiil  Iiauls  of  ^e 
dredge.  Of  these,  four  were  in  50  fathoms  of  water  oi  less, 
seven  in  between  50  and  100  fathoms,  and  five  in  from  100 
to  200  fathoms. 

On  the  *  Stella  Maris '  we  had  nine  snccessfol  hauls.  One 
of  these  was  in  less  than  50  fathoms,  two  were  between  50 
and  100,  and  six  between  100  and  250  fathoms. 

The  deep-sea  mad,  in  the  places  examined,  is  dotted  over 
with  (for  the  most  part  romidea)  masses  of  rock,  nananj  of  Lan- 
rentian  gneiss,  varying  in  size  from  that  of  a  pea  to  considerably 
larger  than  a  man's  nead.  By  a  modification  of  the  usual 
sieving  process  every  organiBm,  piece  of  rock,  &c.  larger  ihan 
A  of  an  inch  in  diameter  was  first  picked  out  from  the  mud.  A 
Iiuge  bagful  of  the  miidtbuBsifted,from  each  locality  examined, 
was  preserved  for  subsequent  microscopic  examination.  Three 
fonruiB  of  this  mad  was  fonnd  to  be  a  silt  so  impalpable  as, 
when  wet,  to  pass  readily  through  fine  cambric ;  the  remain- 
ing fourth  consisted  half  of  organic,  and  half  of  inorganic 
matter.  The  organic  matter  cornpriaed  a  few  diatoms,  mul- 
titudes of  Foraminifera,  some  Polycystina,  many  sponge- 
spiculee,  and  fragments  of  other  organisms.  The  inoiganic 
debris  was  a  more  or  less  coarse  kind  of  sand,  made  up  of 
fragments  of  quartz,  bits  of  felspathic  rocks,  and  small  fiakes 
of  mica. 

Attempts  were  made  to  endeavour  to  ascertain  the  approxi- 
mate temperature  of  the  deep-sea  mud.  When  the  dred^ 
was  hauled  up,  its  contents  were  emptied  as  quickly  as  possible 
into  a  large  shallow  tub ;  and  this  was  covered  with  a  tarpaulin 
and  placed  in  the  shade.  An  ordinary  thermometer,  with  a 
metal  case  and  perforated  base,  was  then  plunged  mto  the 
mud,  and  the  whole  was  kept  carefully  shaded  for  some  time. 
With  one  exception,  the  temperature  of  the  mud  was  found  to 
be  from  37°  to  38°  Fahr.,  and  this  not  alone  in  deep  water; 
for  sand  brought  up  from  25  fathoms,  on  the  north  shore  of 
the  St  Lawrence,  also  made  the  mercury  sink  to  38°  or 
370  Fahr.  In  the  centre  of  the  river,  between  the  island  of 
Anticoati  and  the  sooth  shore  of  the  St  Lawrence,  mud 
brought  up  from  200  fathoms  only  made  the  mercu^  sink  to 
from  ^f  to  45°  Fahr.  Either  a  warm  current  anects  the 
temperature  of  the  bottom  at  this  point,  or  else  my  observa- 
tions were  inaccurate  or  defective,  which  latter  assumption  ia 
by  no  means  unlikely. 

Oa  one  occasion  a  somewhat  curious  phenomenon  occurred^ 
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We  had  been  dredging  in  the  afternoon  in  212  fathoms,  be- 
tween the  east  point  of  Anticoati  and  the  Bird-rocks.  About 
600  fathoms  of  rope  (made  of  cocoannt-fibre]  had  been  paid 
ont,  which  when  naiued  in  was.  of  coarse,  wet.  Aboat  ten 
o'clock  the  same  evening  we  tnrew  the  dredge  over  in  250 
&thoma  water,  and  again  all  the  coils  were  paid  ont.  Ae 
the  line  went  over  the  aide  it  was  luminous  throughout  its 
entire  length  with  electric  sparks  t  The  closest  examination 
with  a  triplet  lens  failed  to  disclose  any  trace  of  animal  life 
entangled  in  the  strands. 

With  a  view  of  trying  to  get  some  information  as  to  the 
nature  of  the  food  of  some  of  the  surface-feeding  fishes,  and 
especially  of  the  herring  and  mackerel,  towing-nets  were  fre- 
quently used ;  but  scarcely  any  thing  was  taken  in  these.  I 
attribute  these  failures  to  the  circumstance  that  the  towing- 
nets  were  only  used  in  the  daytime ;  had  they  been  employed 
at  night  the  results  might  have  been  different.  Hempen  tan- 
gles, similar  to  those  devised  by  Captain  Oalver,  were  em- 
ployed with  some  success ;  but  the  mistake  was  made  of  placing 
these  some  20  fathoms  or  so  infirtmt  of  the  dredge,  instead  of 
behind  and  on  each  side  of  it. 

The  following  is  a  brief  sketch  of  some  of  the  most  inter- 
esting forms  of  animal  life  obtained  during  the  expedition. 
During  the  autumn  of  1871,  Mr.  J.  Gwyn  Jefireye,  F.R.8., 
visitea  Kontreal,  and  went  over  the  whole  of  the  testaceous 
MoUuBCa  with  me.  I  am  also  indebted  to  Professors  A.  Agassiz, 
A.  E.  Verrill,  and  S.  J.  Smith  for  the  identification  of  several 
critical  species. 

FORAHIMIFEKA. 
Large  qttSDtities  of  these  beautiful  organisms  were  collected, 
eroeciSly  fiwm  very  deg)  water,  bat  at  present  only  a  portion 
of  these  nave  been  carefully  examined.  In  Mr.  G.  M.  Daw- 
son's paper  on  the  "  Foraminifera  of  the  River  and  Grulf  of  the 
St  Lawrence,"  published  in  the '  Annals'  for  Februliry  1871 ,  a 
list  is  given  of  fifty-  five  subspecies  or  varietal  forms.  Among 
the  specimens  collected  last  year  in  deep  water  are  a  number 
of  large  specimens  to  which  it  is  difficult  to  attach  any  name, 
but  which  form  a  series  connecting  the  subgenera  Nodoaaria, 
DentaUrta,  Marginulina,  and  CrisUllaria.  One  of  the  most 
remarkable  of  these  is  a  Marginulina  fiilly  one  eighth  of  an  inch 
lon^,  &om  the  first  chamber  of  which  long  spines  proceed  [at 
vanons  angles),  which,  when  perfect,  most  have  been  as  long 
aa  the  shell  itself;  these  long  spines  vary  in  number  from 
one  to  three ;  and  besides  these  there  are  others  which  are  either 
nidioientary  or  imperfect.     Cristdlaria  cr^ptdula  and  Tro- 
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cAammina  incerta  were  conected  in  compantivelr  shallow 
water  (30  to  40  fathoms) ;  and  BoUvina  punctataj  NonvnUna 
umbilicatula.  VulwMtM  austriaca,  and  gigantic  examples  of 

*\^..      «».—         T^^'/^.../.'—^       4^^,,^M^^^t^       /•b»H>»J.^^     ntaA        ^C      ».:..^.*«.« 


the  Irve  Tnlocultna  tricarinata  (reminding  one  of  miniatme 
beech-nat  seeds  carved  in  iVory)  were  dredged  in  trom  200 
to  250  fathoms.  Bj  far  the^greater  number  of  the  St.-lAw- 
rence  Foraminifera  seem  to  have  a  wide  rsOjee  in  depth,  I 
have  examined  large  bagfiils  of  dredgings  nom  more  than 
lifly  localities  in  the  northern  part  of  the  golf,  and  oat  of  fifty 
or  sixty  species  or  varietal  forms,  only  four  or  five  seem  peca- 
liar  to  deep  water.  Virgulina  Bquamoaa,  BoUvina  cotUUa  and 
aguamoga,  Noaionina  umbilicatMaf  and  the  Epical  TVilochUna 
tricarinata  are  only  met  with  in  apparently  trom  200  to  300 
fathoms  water,  In  the  St.  Lawrence,  Lagena  distoma  [tjpi- 
ca.\) ,  Bulimina  pgrula  and  marginaia,  aad  Vulvtdijia  auatriaea 
are  characteristic  of  deep  water,  bnt  are  very,  rarely  met  with 
in  leaser  depths,  Otobigerina  bulloidea,  though  email,  is  DOt 
onfreqaent  at  all  depths;  bat.  curiously  enough,  (MntUtiauin- 
verga  has  not  yet  been  found  bring  in  Canada.  Although  many 
of  the  Forammifera  from  the  deep  water  are  small  and  delicate, 
by  far  the  largest  specimens  yet  collected  were  taken  in  from 
200  to  250  faUioms,  This  agrees  with  the  result  of  Dr.  Car- 
penter's observations  on  board  the  '  Porcupine.'  The  Rkalh 
doplatra  figured  by  Mr,  Dawson  I  believe  to  be  an  annelid- 
tube,  having  examined  the  animal  in  a  living  stiUe. 


Dictyocha  acuUtOa  and  a  species  of  Ceratog^ria  have  been 
picrionsly  catalos^aed  from  the  Gulf  of  St.  Lawrence  by  Prin- 
cipal I^wson.  Three  additional  species  were  dredged  in  np- 
wards  of  200  fathoms ;  but  these  are  at  present  undeterminul. 
In  Canada,  Polycystina  are  not  peculiar  to  deep  water ;  for  I 
have  taken  fine  specimens  from  the  interior  of  a  species  of 
Halichtmdria,  also  from  the  stomach  of  Echinus  drdbatAie«si$, 
both  collected  from  a  little  below  low-water  mark. 

Sponqeb. 
Several  examples  of  the  Oranlia  cilitUa  of  O.  FabriduB 
were  dredged  from  96  fathoms  in  Trinity  Bay,  on  the  north 
shore  of  t£e  St  Lawrence.  It  is  the  first  sponge  with  cal- 
careous spicules  recorded  from  the  Gulf.  The  straight  spicules 
of  the  terminating  cone  and  the  triradiate  ones  of  the  body  of 
the  sponge,  make  beautiful  polariHCOpe  objects.  A  fine  species 
of  ^lymattia  was  abundant  in  manr  {daces  in  deep  water. 
In  38  fathoms  off  Cap-Rosier  lightnouse  a  massive  Heii- 
chondria  was  dredged,  which,  besides  the  ordinary  smooth, 
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cmred,  fbnfonn  micnles.  has  small  retentive  bihamate  ones, 
qipkrentlj  Teaembliog  those  of  Dr.  Bowerbank's  H.  folcula 
in  all  bat  size.  The  otlier  sponges  collected  are  as  yet  im- 
deteimined. 

Htdbozoa. 
Tkmaria  tkufa  and  articulata  and  Campanularia  verticil- 
hta  have  been  noticed  among  the  Bpecimens  collected,  which, 
however,  have  yet  to  be  examined. 

AcriHOZOA. 

The  tvo  common  aea-anemones  of  the  New-Eaeland  coast, 
m.  M^ridivm  marginatum,  Say  (which  is  probably  a  variety 
of  the  Enropean  Aetinolooa  dianthut),  ana  Urticina  crasn- 
eomis,  Ehr.,  wra«  foimd  as  abundantly  living  in  the  greatest 
depths  examined  as  in  very  shallow  water.  Prof  A.  E. 
Verrill  recognizes  a  specieB  of  Zoantkita  in  some  specimeoa 
which  I  sent  him,  which  were  dredged  in  212  fathoms,  be- 
tween Anticosti  and  the  Bird-rocks.  Amongthe  same  spe- 
cimens Ke  has  also  detected  examples  of  hisEunephtkyaglo- 
nerata,  an  Alcyonoid  previously  Known  only  irom  Greenland 
ind  the  banks  of  Newfoimdl^d ;  also  a  new  species,  and 
perhuB  genus,  near  to  Comularia.  A  large  nomber  (50  or 
60)  of  living  specimens  of  a  Fennatida,  which  I  believe  to 
be  new  to  science,  was  dredged  in  &om  160  to  200  fathoms, 
between  the  island  of  Anticosti  and  the  Bonth  shore  of  the  St. 
Lawrence.  In  the  largest  specimens  collected  there  are  40 
mnnales  on  each  side  of  the  npper  portion  of  the  coenosarc: 
tnt  in  average  fnll-grown  examples  the  number  is  less,  and 
nuiges  from  30  to  35.  On  the  back  of  the  radiis  there  is  a 
central  groove,  on  each  side  of  which  are  nnmerona  bnt  nn- 
eqoal,  spinoee,  undeveloped  polyps.  The  average  number  of 
polyp>bearing  cells  on  each  pinnule  seems  to  be  aboat  11.  bnt 
vanes  &om  9  to  16.  The  polyp-bearing  cells  are  entirely 
separate,  and  are  maiginedwith  bundles  of  spines.  The  8 
mesenteries  and  somatic  chambers,  as  well  as  the  8  tentacles 
of  the  polyps,  can  be  well  made  out  in  the  specimena  collected. 
In  one  specimen  examined  by  Mr.  G.  T.  Kennedy  the  basal 
pottitm  of  the  pinnules  is  filled  with  spheres  of  granular 
natter.  The  spicules  of  the  lower  half  of  the  stem  are  ellip- 
tical or  oblong,  and  decidedly  constricted  in  the  middle.  The 
calcareous  internal  axis  is  somewhat  longer  than  the  ccenosare 
itielf,  and  is  recurved  at  the  base.  Large  examples  measure 
■boat  8  inches ;  but  some  are  only  6  inches  long,  or  even  less. 
These  latter  specimens  have  as  few  as  21  pinnules  on  each 
side  of  the  stem.     The  St.-Lawrence  Pennahtla,  althougli  re- 
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Bembling  in  aome  respects  some  of  the  varieties  of  P.  pkof 
pharea  as  described  hj  Kdlliker,  seems  nevertheless  a  distinct 
species,  for  which  I  Tentnre  to  propose  the  name  of  Pmnatvla 
canadenMa.  On  this  point  Prof.  A.  E.  Verrill,  to  whom  I 
sent  specimens,  writes  to  me  a«  follows : — "  I  have  spent  con- 
siderable time  on  the  Penjiatula.  It  is  very  near  P.  pJu»- 
phorea,  and  for  a  time  I  thought  it  would  prove  identical  So 
far  as  the  figures  and  descriptions  of  the  latter  go  it  agrees 
very  well,  allowing  that  all  the  varieties  and  subvarietiea  re- 
cognized b;  Kslliker  really  belong  to  one  species  j  but  on 
comparison  with  Norwegian  specimens,  received  from  Copen- 
hagen, it  seems  to  be  sufficiently  distinct.  The  most  evident 
differences  are  to  be  found  in  the  more  nomeroos,  crowded, 
and  unequal  rudimentary  or  aaexoal  polyps  along  the  back  of 
the  stalk  in  your  species,  and  in  the  greater  smoothness  of 
the  peduncle,  due  to  the  much  smaller  size  of  the  spicnla  of 
the  integument  in  the  American  species."  For  many  of  the 
details  respecting  this  species  I  am  indebted  to  my  friend  3fr. 
G-.  T.  Kennedy,  M.A.,  of  Montreal,  who  has  kindly  helped 
me  in  the  dissection  of  specimens. 

ECHINODEBHATA. 
Two  fine  living  examples  of  Schitcuterfragilia  (the  Brmut 
frtyilit  of  DUben  &  Keren)  were  dredged,  one  off  Cap-Bosier 
lignthoose,  in  125  fathoms,  the  other  from  200  fatnoms,  io 
the  centre  of  the  river,  between  Ellis  Bay,  Antdcosti,  and  the 
south  shore.  Off  Sawhill  Point,  on  the  north  sh<H«,  the 
dredge  brooght  up,  from  69  fathoms,  a  curious  Asterid  covered 
with  long  and  slender  spines.  Prof.  Agassiz,  to  whom  I  sent 
the  only  specimen  collected,  informs  me  that  it  is  identical 
with  a  species  dredged  on  the  '  Porcupine '  ezpedltioiL  and 
mbaeqnently  named  by  Prof.  Wyville  Thomson  Camna 
hmbrix.  Prof.  A.  Agassiz  thinks  that  this  Asterid  may  be 
the  Solasterjitrc^  of  Dfiben  &  Koren.  Unfortnnately  two 
widely  llifferent  Echinodenns  are  called  Ccdvtria  hmtHx  in 
the  '  Proceedings  of  the  Boyal  Society.'  The  St-Lawrence 
starfish  is  the  "  singtdar  Asterid  allied  to  PteraaUr"  but  aol 
the  Echinodenn  .  belonging  to  the  Diadema  fiunily,"  to 
both  of  which  the  same  name  is  given.  CtenodUew  criipatnu, 
Dttben  &  Koren,  was  abundant  in  every  haul  at  depths 
neater  than  100  fathoms.  Amphinra  Bo&dllii,  Lfttken,  and 
()phiacaniha  spinuloaaj  Milll.,  wtae  also  frequent  in  deep 
water.  Large  Bring  examples  of  Oph^lypha  aarsii,  Llitkeii, 
were  dredged  in  125  fathoms  on  -  Cap-Rosier  ligbthooK, 
and  a  few  fine  specimens  of  Agtropkyton  Affaatiai  were  taken, 
from  60  fathoms  mud,  off  Thnnder  River. 
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ANIfELIDA. 

By  bx  the  most  namerona  of  the  denizens  of  the  deep-sea 
mod  in  the  St.  Lawrence  are  marine  worms.  Am)arentl7^ 
■boot  20  or  30  species  were  collected ;  but  none  of  them  has 
Bs  yet  been  atodied  or  determined. 

Crustacea. 

Hempen  "  tangles  "  used  in  212  fathoms  water,  to  the  sonth- 
east  of  the  east  point  of  Anticosti,  bronght  np  several  living 
examples  of  a  Pycnogonum,  which  is  Dr.  Stimpson'a  P.  pelagt- 
eun,  bat  which  does  not  seem  to  differ  from  the  P.  liUorale, 
Strom,  of  European  seas.  A  fine  specimen  of  Nymphon 
nganteam,  Goodsir,  was  dredged  in  125  fathoms  off  tDap- 
Sosier  lighthouse.  On  the  aathori^  of  the  Bev.  A,  M, 
Nonoao'a '  List  of  the  Cmstacea  of  the  ShetUnds,'  I  had  quoted 
this  (in  a  report  printed  bj  the  Department  of  Marine  and 
Fisheries  for  the  Dominion)  aa  Johnston's  species ;  but  Frof. 
S.  J.  Smith  informs  me  that  it  was  Goodsir  who  first  described 
it  Sereral  examples  of  Munnopsia  typica,  M.  Sars,  were 
ttjien  in  125  fathoms  off  Cap-Kosier  lighthouse.  SeTeial 
cnrioQs  Amphipods  were  taken,  among  the  more  conspicuous 
of  which  were  fine  specimens  of  an  B^meria,  which  Mr. 
Smith  refers  doubtfolfy  to  E.  coniger  of  Boeck.  No  large 
Decapods  were  dredged  from  deep  water ;  the  only  specimens 
obaerred  were  a  few  shrimps.  Mr.  Smith  recognizes  the  fol- 
bwing  critical  forms  of  Macrura  in  a  small  series  which  I  sent 
to  him  for  identification: — 
Ptatdt^  omtuftcornM,  Leach.     96  fathoms,  Trini^  Bay, 

and  125  fathoms  off  Cap-Boster  lighthouse. 
Smobfte  Phippni,  Kriiyra,  with  the  preceding  species. 
Sm^  FeSmcii,  ErSyer.     125  fathoms,  off^  Cap-Rosier 

ughmoose. 
Smcl^  polaru,  KrSyer.      38  fatiioms,  off  Ct^BosieT 

lighthonse. 

POLTZOA. 

Good  specimens  of  the  following  species  have  been  deter* 
mined,  from  deptlis  of  from  90  to  250  fathoms ;  but  many  in- 
teresting forms  are  at  present  uimamed ; — 

CruuabiinwajZmn.  I    Oaberea  Ellisii,  .7%m. 

IdmoQM  atlaatica,  Fbrhtt.  Bicallam  dliata,  Xwm. 

Defnncis  lucemuia  P,  Sars.  Acamarchis  plumosa,  PaBat. 

MijrmtKnm  gtHaiiaoeasa,  PoUm.  Flttstn  Borleei,  Baik. 


OendlHu  Itnicats,  Lmta.  \    elongata,  Smitt. 
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TUHICATA. 

The  foHoTiDg  is  a,  list  of  the  few  spedes  of  this  older  it 
present  identified  by  Prof.  A.  E.  Yerrill : — 
Aicidiopiu  oonyilanatus  (  =  A9cidia  con^lanata,  Fabr.).    In 

212  UitlioiuB  to  the  eonth-eaat  of  the  east  point  of  Anticoati. 
Ewyra  pilvhria,  VerrilL     In  50  fathoms  off  the  St  3fAa^t 

River,  Mingao. 
BotryUiu,  a  ptiiple  specieB,  distinct  from  B.  Chul£i.  VtxiiU. 

Attached  to  Fbutra  Barleei?,  Bask,  &om  96  fatnoms  io 

Trinity  Bay. 

Several  examples  of  Amourottctumglabrum,  TerrilL  were 
collected  in  and  jtut  outside  of  Ga8p6  Bay,  where  I  had  pn- 
vioasly  dredged  it  in  1869. 


In  the '  Canadian  Naturalist '  for  1869, 1  published  a  cata- 
logae  of  114  species  of  marine  MoUosca  inhabiting  the  Gulf 
of  St.  Lawrence,  to  the  north  of  the  Bay  of  Chuenrs.  We 
now  know  localities  for  150  species  which  inhabit  tie  region 
in  question.  The  shells  collected  last  summer  have  been 
cardully  studied ;  and  the  following  is  a  list  of  some  of  thi 
most  interesting  among  them  *. 

Terebra^la  aeptentrumo/u.  Couth.  In  112  fathoms,  stonefLoff 
Charleton  Point,  Anticosti,  and  in  212  fathoms  to  the  S.&E. 
of  the  east  end  of  that  island. 
TerdmiteUa  apttzbergetuis,  Davidson,  38  fathoms,  stones, 
off  CapBoeier  li^thouse,  alive,  adult,  and  frequent;  96 
fathoms,  in  Trinity  Bay,  one  young,  but  living  example ; 
112 fathoms, off  Cnarleton  Point,  Anticosti,  onedead,  tdnlt 
Most  abundant  in  somewhat  shallow  water. 
Pecten  ffrcenlandieus,  Chemn.    Taken  alive  in  several  localitiea 

in  &om  160  to  250  fathoms,  mud. 
Lima  nilculwy  Leach.     Fine  spedmena  in  38  fathoms,  off  Ci^- 

Boaier  lighthouse, 
Arcapectunculaide3,Seacchi{B-A.  randentcOa,  Searles  Wood). 
Dredged  on  the  north  shore  of  the  St,  Lawrence,  also  be- 
tween Anticosti  and  the  south  shore,  in  160  to  170  &thom3. 
The  specimens  were  often  living,  and  of  large  size  for  the 
species.  Xew  to  the  western  side  of  the  Atlantic. 
Area  fflaciaiis,  Gmy  (=A.raridentata,vai.  mtyor,  Sars).  A 
few  dead  examples  of  this  shell  were  taken  with  the  pre- 
ceding one. 

•  lamlndebtedtoMr.  J.  GwjiiJeffiejB,F.R.8.,  fbrtfas 
of  thoM  spedea  to  which  an  wtBrink  b  affixed. 
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Yeidia  (?  Pnilandia)  tkracuBfhrmia,  Storer.  One  living  Bpeci- 
men  occnned  io  212  fathoms,  S.S.E.  of  the  east  point  of 
AntioostL  and  a  dead,  bat  pezfect  one,  in  125  fathoms,  off 
Cu)  Boflier. 

YMia  (Rirtlandia)  htcfda,  Lov^n.  Living  in  seven  of  the 
localities  examined,  its  range  in  dqith  being  apparentlj  fixmi 
150  to  250  fathoms. 

*Yoldia  {Portlandia)frigi^  TorelL  Freqnent,  living  with 
the  preceding. 

Daerydium  vitreum,  Mali.  In  212  fathoms,  mod,  to  the  S.S.E. 
of  the  east  point  of  Anticoati,  living.  This  and  the  pre- 
ceding are  new  to  America. 

Cnfpto£>n  Oouldii,  Fhilippi.  Common,  living,  at  all  depths ; 
It  nnges  from  10  to  250  EathoniB. 

AiUtrte  Xactea.  Biod.  &  Sow.  Fine  in  several  localities.  Off 
Sawhill  Point  in  30  fathoms ;  off  Moisie village  in  ZOfatboms; 
mouth  of  St.  John's  Biver,  Mingan,  in  50  fathoms ;  Gasp^ 
Baj.    The  yonng  is  Aitarte  Richardsonii,  Beeve. 

AsTABTB.  Two  species  of  Astarte,  both  of  the  A.  sulcata 
gtonp,  were  collected  in  deep  water.  One,  of  which  two 
spectmenB  only  were  dredged  (off  Bear  Point,  Anttcoati, 
in  112  fathoms],  I  at  first  thought  to  be  .il.  crebricoBtataf 
the  other  is  by  far  the  most  abundant  mollusk  of  the  greater 
depths  of  the  northern  part  of  the  rivet  and  golf  of  the 
St.  Lawrence. .  Mr.  Jeffreys  says  that  this  latter  shell  is 
Aatarte  sulcata,  var.  minor.  No  specimens  that  I  have  seen, 
&tHn  American  or  European  localities,  exactly  resemble 
either  of  these  shells ;  and,  in  my  judgment,  both  are  new 
uid  good  species. 

7Wifna(JAia7ma)tnAi(a,  Stimpeon,  MSS.  Vexhapa  M.Jroffilis 
of  Leacb.  Fine  living  specimens  of  a  shell  which  the  late 
lamented  Dr.  Stimpson  gave  to  the  writer  some  years  ago, 
with  the  label  "  MacomafragiUa,  St  MBS.,"  were  dredged 
to  70  fathoms,  sand,  off  Moisie  village  and  at  various  depths 
in  other  localities. 

*JVasra  arcHca,  Sara.  Several  living  spetumens  of  this  spe- 
ctea  (the  largest  of  which  measures  upwards  of  an  inch  and 
a  qturter  in  its  greatest  breadth)  were  taken  in  125  fatiioms, 
off  Cap-Boeier  bghthonse ;  also  in  200  fathoms,  mud,  Ellis 
Bay,  Anticosti,  bearing  S.S.W.  27  miles  distant 

*Neceraoieta,  Ijov^d  {=N.pellvcida,  Stimpson*).  Off  Caribou 
Islan^  on  the  north  shore  of  the  St.  Lawrence,  nearly  oppo- 
site Cape  Chatte,  living,  in  170  fathoms,  mud.  1  regard 
both  N.  arctica  and  N,  obeaa  as  varieties  of  the  European 
if.  awpidaia,  N.  arctica  being  adults  of  unusual  size,  ana  N. 
obcBa  the  young  of  the  same  species.    In  deference  to  Mr. 
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ieSivfi^i  greater  expmence,  however,  I  keep  the  two  fomu 
separate.  N,  arctica  has  not  preTionsly  be^  found  on  the 
American  coast. 

*  Utricaluaperienuis,  Mighels.  In  25  fathoms,  sand,  off Tiini^ 
River,  also  in  Gasp^  Bay:  abnndant  at  both  localities. 
(Probably  «=  U.  twmtua,  MSllerJ 

Utriculut  hyalinta?,  Turton  {m^Diaphana  dAOit,  Gonldj. 
With  the  preceding,  bat  rare  in  both  places. 

*Pkiline  quadraia.  Wood.  Alive,  from  212  fathoms,  mud,  to 
the  S.S.W.  of  the  east  point  of  Anticoflti. 

Philine  Itneolata,  Couth.  GoBpi  Bay,  and  off  the  St  John's 
River,  Mingan,  in  fiO  fathoms. 

Dentalium  ab^ssorum,  Sais.  Dead  Imt  good  specimens  of  this 
species  were  dredged  in  three  locslitien: — inl64&ithoms,mnd, 
off  Seven  Island  Bay;  also  inl60and  200fathoni8  to  the  S.W. 
and  S.S-W.  of  Ellis  Bay,  Anticosti.     New  to  America. 

Stphonodentalium  vttreum,  Sars.  Deep  water,  in  seversl  lo- 
calities, fine  and  livine.  Most  freqaent  in  200  to  250 
fathoms ;  also  new  to  the  American  Bide  of  the  Atlantic. 

Margarita  argentata,  Cioald  (—Jf.  glattca,  MSll.).  Off  the 
month  of  the  St  John's  River,  Mingan,  in  50  fathoms,  snd 
sparingly  in  other  localitiea.     Gaspd  Bay. 

Margarita  striata  ?,  Brod.  &  Sow.  A  remarkable  vaiie^  of 
this  species,  with  three  nnnsaaUy  prominent  revolving  ribs 
(so  moch  so  as  to  remind  one  of  some  of  the  Aosbaliut 
Trochocochleas),  occurred  in  70  fa^oms,  sand,  off  Uoiaie 
village.  The  tjp6  is  abundant  and  large  umost  eveiywhae 
in  the  St  Lawrence  in  shallow  water. 

Bi»8oa  carinata,  Mighels.  Freqaent,  alive,  &om  96  faUioms 
in  Trinity  Bay. 

Riaaoa  castaneoj  Mfill.  With  the  above,  and  elsewhere  not 
unfreqnent. 

Rissoa  scrobiculataj  Mitll.  Collected  in  three  localities,  in 
from  125  to  250  fathoms,  where  it  is  la>^  and  fine.  It 
occniB  living,  but  of  small  size,  in  Grasps  Bay,  at  depths  of 
from  20  to  SO  fathoms. 

RiaaxUa  ebttmeaj  Stimpson.  One  living  and  adnlt  example) 
in  70  fathoms,  off  Moisie  village. 

Lacuna  gladidiay  MsUer.  A  living  adult  Specimen  of  thii 
species  was  dredged  &om  96  fathoms  in  Tnnify  Bay.  The 
shell  is  not  a'true  Lacuna,  and  belongs,  in  my  jnd^ent,  to 
a  new  genus. 

Aporrhats  occidenlalit,  Back.  A  remarkable  thin  and  in- 
flated variety  of  this  species  was  taken  in  120  fathoms  off 
Bear  Head,  Anticosti.  The  type  is  not  uncommon  through- 
out the  gulf  in  irom  20  to  50  fathoms. 
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EuUma  riaiottoma,  Je&eja.  A  single  livine  adult  w«s  taken 
from  160  fsthoma,  to  the  eoath-weet  of  Ellis  Bay,  Anticosti. 
New  to  America. 

Adyria  Ho&saa,  M5lL  {=Chlumbena  rosacea,  Old.}.  Tri- 
nity  Bar,  96  fathonis,  also  other  localities.  Ranges  from  20 
to  100  fathome. 

Bureinum  ciltatum,  O.  Fabr.  Alive,  in  112  iathoms,  off 
Charleton  Point,  Anticosti. 

Bacdnum  qyoneum?,  Brug.  From  250  fathoms,  mad,  be- 
tveen  the  east  point  of  Anticosd  and  the  Bird-rocks. 

S^iko  itlottdiaa,  Chemn.  Only  one  living  example  of  this 
moUask  was  collected,  from  112  fathoms,  off  Charleton 
Point.  Anticffflti. 

Sipho  aarsii,  Jefireys.  With  the  above,  but  much  more  fre- 
qa«it;  also  off  £gg  Island,  in  70  to  80  Iathoms.  The 
epidermis  is  very  difierent  in  these  two  species;  but  it  is  diffi- 
cult to  separate  them  when  the  specimens  are  water-worn. 

TrophoH  eraticuiattu,  O.  Fabr.  On  Cap-Rosier  lighthouse,  in 
38  fathoms,  stones,  fine  and  living ;  also  near  the  mouth  of 
the  St.  John's  River,  Mingan,  in  50  fathoms,  sand,  bat  dead. 

FaKtolaria  Ugataj  Mighels.     Two  living  examples  were  taken 
in  Gara^  Bay,  near  Cape  Grasp^,  on  a  atony  bottom,  in 
20  c»r  ^  fathoms. 
Twenty-five  species  of  shells  not  previously  known  to  in- 

halnt  the  seas  of  the  Province  of  Quebec  were  collected  during 

the  two  cruises ;  of  these,  twelve  are  new  to  the  American 

^de  of  the  Atlantic. 


The  only  fishes  brought  up  in  the  dredge  were  a  young 

Bpecimen  of  eadi  of  the  following  species : — ■ 

S^Mutea  norv^icua.  The  Norway  haddock.  96  fathoms, 
Trinity  Bay. 

Anarrhichaa  fupue.  The  wolf  fish.  112  fathoms,  off  Charle- 
ton Point,  Anticosti. 

Agontu  kestagonus  ?,  Schneid.     'With  the  preceding. 

It  is  estimated  that,  when  the  whole  of  the  material  collected 
haa  been  examined  with  care  and  all  the  e^tecimens  are  de- 
termined, upwards  of  100  species  of  marine  invertebrates  new 
to  the  Cmlf  of  the  8t.  Lawrence  can  be  added  to  its  previously 
recorded  fauna.  Of  these,  itom  30  to  40  species  are  new  to 
the  western  side  of  the  Atlantic,  and  a  few  are  nndescribed. 
When  it  is  considered  that  only  five  weeks  were  spent  at  sea, 
that  during  this  time  the  ordinary  duties  upon  which  the 
schoonets  were  engaged  (and  sometimes  unfavourable  weather) 
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often  nuule  dredging  qnite  impracticable,  idso  that  I  wu 
alone  (bo  far  as  scientific  aelp  was  concerned)  nearly  the  whole 
time,  I  may  be  pardoned  for  ttiinking  that  the  lesnlta  of 
these  inresbgationB,  so  far  aa  they  go,  are  reiy  enooniaging, 
and  such  as  shonld  stimnlate  to  renewed  exertions  in  ao  pio- 
mising  a  field  of  inquiiy. 

I  have  previously  shown  (in  the  '  Canadian  Katnralist '  foi 
1869}  that  a  large  proportion  of  the  Oreenland  inTertebnte§, 
probably  three  foorths  of  the  whole,  range  as  far  sooth  as  the 
norUiem  part  of  the  Golf  of  St.  Lawrence  down  to  GvoJ 
Bay.  In  Canada  many  marine  a^nimftla  (snch  as,  for  example, 
the  oyster  and  the  two  species  of  Cr^iduia  which  an  found 
attached  to  it)  occor  off  the  sonthem  coast  of  the  Bay  of  Cha- 
leoTS,  but  not  in  the  northern  part  of  the  same  bay.  A 
number  of  characteristic  New-England  species  inhabit  die 
coasts  of  Nova  Scotia  and  New  Brunswick,  which  do  not  ^ 
parentlv  range  fhrther  north  than  the  Bay  of  Chaleors. 

On  tne  Admiralty  Charts  of  the  Gnlf  of  St  Lawrmc^  m 
inegolar  line  of  shallow  soimdinga  may  be  seen  to  extend  nom 
a  little  above  the  northern  extremity  of  the  Island  of  Cape 
Breton,  ronnd  the  Magdalen  gronp,  and  thence,  in  a  westerif 
direction,  to  Bonaventore  Island,  To  the  south  and  south- 
west of  this  line  the  water  is  uniformly  somewhat  shallow, 
and  never  exceeds  50  fathoms  in  depth.  To  the  north,  north- 
west, and  north-east  of  the  same  line  the  water  deepens 
rapidly,  and  perhaps  even  precipitonsly.  Principal  Dawson 
suggests  that  the  Subcarboniferous  rocks  of  which  the  Magdalen 
Islands  are  composed,  and  which  appear  again  on  the  mamland, 
in  Bonaventnre  County,  mav  possibly  crop  up  under  the  set 
in  the  area  between  the  norttt-west  side  oi  Cape  Breton  and 
the  mainland  of  New  Bmnswick,  as  well  as  that  of  the  counties 
of  Bonaventore  and  Gasp^,  in  the  Province  of  Quebec  This 
would  account,  poaalbly,  for  the  shallowness  of  the  water  in 
the  area  in  question.  Whether  this  is  the  case  or  not,  it  seeme 
not  improbahle  that  this  extended  line  of  shallow  soundins 
may  form  a  natoral  barrier  to  those  arctic  currents,  if  any  snoi 
there  are,  which  sweep  down  the  Straits  of  Belle  Isle  in  a  sooth- 
westerly  direction,  and  may  tend  to  defiect  their  course  in  ■ 
bold  corve  into  and  op  the  river  St  Lawrence, 

In  the  centre  of  this  river,  opposite  Murray  Bay,  about  80 
miles  below  Quebec,  Principal  Dawson  has  dre^jed  quite  a 
large  series  of  Labrador  marine  invertebrates ;  but  how  much 
further  up  the  stream  these  salt-water  denizens  extend,  we 
have  yet  to  learn. 

North  of  the  Bay  of  Chaleors  the  fauna  of  the  Gulf  of  St 
Lawrence  has  a  purdy  arctic  character.    The  species  of  which 
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it  is  oompoeed  are  lemukable  alike  for  tii&x  geol(wic»l  anti- 
waitr  aiui  for  their  wide  range  of  get^raphical  distribation. 
ui  tune,  a  tew  of  them  date  back  to  as  ancient  periods  as  the 
Coralline  and  Bed  Crags,  and  a  much  larger  number  occor  in 
the  Postpliocene  deposits  of  both  Europe  and  North  Anierics. 
It  is  canons  to  obserre  that  species  which  are  fonnd  both  living 
on  the  American  coast  to-dav  and  foseil  in  the  European 
Pliocene  and  Postpliocene,  haa  a  different  geographical  range 
in  former  times  from  that  which  th^  are  l^own  to  hare  now. 
Hany  of  these  arctic  marine  invertebrates  are  circumpolar  in 
their  distribntion,  and  not  only  inhabit  both  aides  of  the  At- 
lantic, bat  are  also  found  in  the  Northern  Pacific  The  prece- 
ding generalizations  refer  almost  exclnsively  to  the  asseinblage 
of  marine  animals  characteristic  of  comparativelv  shallow 
water,  the  members  of  which  range  in  depth  from  low-watet 
ma^  Dp  to  about  50  fathoms. 

The  oeep-water  fanna,  at  least  that  of  the  localities  examined, 
is  also  decidedly  arctic,  bnt  it  has  at  the  same  time  a  much 
more  Scandinavian  aspect.  Nearly  all  of  the  species  which 
axe  now  for  the  first  time  recorded  as  inhabitants  of  the  Atlantic 
coast  of  America  occur  also  in  the  seas  of  the  north  of  Scot- 
land, of  Norway,  and  Spitzbergen,  There  is  a  atriking  simi- 
laiity  between  the  series  of  fossils  from  the  Quaternary  deposits 
of  Norway  (as  catalogued  by  Sara)  and  the  marine  inverter 
brates  of  the  deepest  parts  ot  the  St.  Lawrence.  Pennatulee, 
Ctenodiacvt,  Tripylua  {8chieaater)JraffiliSj  Ophioglypfta  Sarni, 
together  with  many  species  of  mollnska,  are  common  to  both. 
Still  it  most  be  borne  in  mind  that  in  the  Quaternary  deposits 
of  Norway  a  number  of  characteristic  European  invertebrates 
occur,  wtuch,  so  far  as  we  know,  do  not  live  on  the  western 
side  of  the  Atlantic. 

In  the  River  and  Gulf  of  St.  Lawrence,  generally  speaking, 
the  number  of  species  of  marine  animals  which  may  be  collected 
at  or  above  low-water  mark  is  very  small ;  few  specimens, 
aftparentlr,  are  washed  ashore  by  storms.  But  there  is  a  con- 
stant tendency  in  the  opposite  Erection ;  littoral  and  shallow- 
water  forms  are  constantly  being  drifted  down  to  lower  levels, 
particularly  shells  (which  are  usually  dead  and  empty)  and  the 
urger  calcareous  Polyzos^  such  as  OeUeporana  inarauata  and 
Myrioxoum  mh^raeiU.  Sometimes  the  Mollusca  are  livii^ : 
on  one  occasion  I  dredged  an  example  of  lAttorina  ruau, 
apparently  alire,  but  certainly  with  the  operculum  fitting 
^itly  into  the  aperture^  from  upwards  of  100  fathoms  water. 
When  such  is  the  case,  it  is  oft^  difficult  to  separate  the  true 
demsenfl  of  the  deep  sea  from  those  which  are  washed  down 
from  ahallower  water. 
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The  QovunmeDt  of  Caoada  (to  whom  I  had  the  honom  irf 
preseEtting  a  report  on  this  pTeliminuy  deep-aes  dnd^ng- 
expedition,  with  Bpecial  reference  to  facta  collected  beaiinff  oa 
the  fisheries}  has  decided  that  the  prosecatioa  of  these  mqmries 
shall  be  contiBued.  A  vote  of  a  small  sum  of  mon^  hu 
been  paased,  which  will,  it  is  hoped^  defray  the  necesaaij 
expenses  of  the  expedition.  I  propose  to  devote  the  mantiu 
of  Jul  J  and  August  of  the  present  jesr  to  endeavoaring  to 
dredge  in  the  greatest  depths  of  the  Biver  and  Golf  of  St. 
Lawrence,  particularly  in  the  deepest  place  to  the  west  of 
Newfoundland.  Between  the  east  point  of  Anticosti  and  the 
Magdalen  Islands,  about  halfway,  and  in  an  easterly  direcdon 
towards  Newfoundland,  is  the  deepest  part  of  the  gulf.  The 
bottom,  at  this  locali^,  for  several  miles  (nearly  two  msidiaos) 
has  a  depth  of  313  fathoms.  Last  year  we  were  onfortanate ; 
for  as  soon  as  we  were  fairly  on  the  ground^  and  had  got 
every  thing  in  readiness,  a  stifF  north-west  g»le  sprang  up, 
which  lasted  sixty  honni,  and  made  dredging  quite  impne- 
ticable.  It  is  hoped  that  in  this  respect  our  ^brts  will  be 
more  successful  during  the  present  seaaon. 

MoDtzMl,  July  1^  1872. 

XLIX. — Descnptiona  of  new  Mynopoda  <^  the  Family  Glo- 
meridw.  By  Aethue  Gardiner  Butler,  F.L.S.,  F.Z.S.,  &c. 

[KateXVUL] 
The  millipedea  treated  of  in  the  present  paper  are  all  in 
the  collection  of  the  British  Mnaeom. 

Chiloqmatha. 

Family  fflomaiida*,  Gervais. 

Qenns  Zephronia,  Gray. 

1.  Ztfhronia  chittmoidea,  n.  sp.     PL  XVUI.  figs.  2,2  a. 

Brownish  testaceoos,  inclining  to   castaneoosj  head  and 

nuchal  plate  darker. 

Head  shining,  external  area  coarsely  rugose,  central  area 
coarsely  poncttured,  inner  mai^n  bearing  about  fourteen  minute 
teeth ;  dorsal  segments  highly  polished,  covered  with  exceed- 
ingly indistinct,  almost  obsolete,  granulations :  external  margin 
of  first  segment  rogose ;  last  segment  very  oblique ;  segmental 
lateral  wings  much  incurved  in  dried  specimens,  very  obliqne. 

*  Varioiuly  de^^nated  ZtpknmUda,  SpharolAenda,  and  I\)ijpotmd»\ 
(Wood,  Proc.  Acad.  Nit  Sd.  Philad.  1865,  p.  172).  In  hii  'Apt^its,' 
M.  QervuB  lestricts  thu  bmily  to  tk«  three  genera  Pofyxommt,  Spiawr- 
tiu,  and  Sipkoaop\i>ra, 
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Length  1  inch  7  lines  to  1  inch  3  lines ;  width  at  first  doraal 
eegmfflit  9  lines. 

EiA.  Hitdias  and  Ceylon  (Dr.  A.  Smith).  Four  q>ed- 
mens.    B.M. 

Allied  to  Z.  Bnxndtii  of  Hmnbert,  bat  differing  in  the 
Domber  of  teeth  on  the  back  of  the  head,  the  projecting  last 
aegment,  the  incurred  character  of  all  the  segments,  the  wings 
of  which  are  narrower,  the  relatiyely  narrower  and  moi« 
elongate  character  of  the  entire  animal.  We  have  Z.  BrandtU 
•mica:  two  distinct  ^rpea  of  coloration ;  the  darker  form  E^pears 
to  be  the  adolt  type. 

2.  Zt^trania  rugalMaf  a,  ap.     PL  XYIII.  fig.  I. 

Veiy  near  to  the  preceding,  bat  pale  testaceous ;  the  head, 
nuchal  plate,  and  hind  margins  of  ooisal  segments  oHTaoeons 
Inown. 

Head  glabroos,  external  third  very  coarsely  and  densely 
ponctnred,  inner  margin  bearing  about  ten  small  teeth ;  nuchaJ 
plate  and  dorsal  segments  distinctly  rngose  and  aparaely  pnnc- 
tured  all  over ;  segmental  wings  lees  obliqae  and  broader  than 
in  the  preceding  species. 

Length  7  lines:  width  4 lines. 

Sab.  Ceylon  {a.  Templeton).    One  specimen.     B,M. 

3.  Zephronia  notices,  n.  sp. 

Allied  to  Z.  ehitonoidea.  Brownish  oUvaoeons;  the  eyes, 
antennae,  legs,  and  nuchal  plate  {except  central  area]  green ; 
&ont  of  head  mclining  to  orange,  central  area  crossed  by  three 
oral  red  spots. 

Head  glabrons,  somewhat  pilose  in  firont,  coargely  bnt 
sparsely  punctured;  hind  margin  bearing  about  eight  small 
teeth ;  nuchal  plate  sutronnded  by  a  series  of  coarse  punctures, 
eereral  also  scattered  over  its  central  area;  dorsal s^ments 
dull,  almost  imperceptibly  granulose,  the  last  segment  percep- 
tibly pnnctored,  especially  behind ;  segmental  wings  almost  as 
in  preceding  species. 

Length  8  lines :  width  4  lines. 

Bab.  Ceylon  {E.  W.  Janson).     One  specimen.     B.M. 

4.  Z^hnmia  convgata,  n.  sp. 

Allied  to  Z.  inermia,  but  paler  in  colouring,  and  with  all 
the  dorsal  segments  coarsely  mgose. 

Length  1  mch  8  lines  to  7  lines  jwidth  d  lines  to  3  lines. 

Hab.  Ceylon  [B.  Templeton).     Four  specimens.     B.M. 

Possibly  oiJy  a  variety  of  Z.  tnermw,  of  which  we  have  four 
examples  &om  Madras  and  Ceylon. 
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5.  Z^hronia  leopardinOf  n.  8p. 

Allied  to  Z.  inermit,  but  pale  testsceooB,  blotched  all  orer 
with  caataneons,  and  covered  with  minate,  scarcely  perceptible 
huts ;  poDCtaring  almost  pieciselj  as  in  ^.  inermia. 

Length  8  lines :  width  4^  lines. 

Et^,  Cejlca  {R.  TempUtoK),    One  Bpecimen.    B.M. 

6.  Zephronia  tigrina,  n.  sp.     PL  XTIU.  fig.  7. 

Allied  to  Z,  comtffata,  Castaneona,  with  each  of  the  dmsal 
segments,  excepting  the  firat  and  last,  crossed  by  a  band  of 
ocbie-yellow  ;  bead  and  front  of  fiiat  dorsal  segment  pitchy; 
hind  margins  of  all  the  dorsal  segments  pitchy. 

Head  and  nuchal  plate  covered  with  coarse  ponctores;  di»nl 
aegmenta  very  rugose ;  wings  not  an?iilated,  bnt  obliquely 
rouided  off  in  front,  and  with  weU-developed  anterior  ridge. 

Ijength  1  inch  7  lines ;  width  9  lines. 

Hab.  "East  Indies"  {8.  &evetu).    One  specimen.     BJL 

7.  Ztpknmia  seiroteo,  n.  sp.     PL  XYIIL  fig.  4. 
Allied  to  Z.  fi^'no.  Ochreons,  head  pitchy;  front  of  nuchal 

plate  and  front  margins  of  all  the  dorsal  segments  black:  two 
irregularly  triangular  pitchy  patches  toward  the  front  oi  last 
sennent. 

Head  densely  and  coarsely  ponctuxed  in  front,  otherwise 
sparsely  ponctmed ;  a  row  of  well-defined  ponctnrea  along 
front  of  nochal  plate ;  all  the  dorsal  s^ments  sparsely  pmic- 
tored  in  front,  last  segment  punctured  all  over. 

Length  1  inch  1 1  Imes :  width  1 1  lines. 

Sab.  Near  Bombay  {Col.  WhitehiU).  One  specimen.  B.M. 

8.  Z^hronia  n^rinota,  n.  ap.     PL  XYUI.  fig.  9. 
Allied  to  the  preceding  species.    Dark  oUvaceona  or  casta- 

neons,  with  dorsal  segments  slightly  paler  in  fr^nt,  and  dotted 
h^e  and  there  with  black  and  sometimes  with  ocbreoos  spots; 
head  and  nuclial  plate  pitchy. 

Head  glabrooe,  densely  and  coarsely  paoctm«d  in  fioi^ 
irregularly  and  sparsely  punctured  behind ;  nuchal  plate  ex- 
hibiting a  few  coarse  punctures  here  and  there ;  dorsal  s^ments 
almost  imperceptibly  granulose;  segmental  wings  as  in  the 
preceding  species. 

Leng£  1  inch  3  lines  to  1  inch  2  lines. 

ffab.  BikMTa  (Dr.  Hooker) ;  Aaaam  {Warwick).  Sixspeci- 
mens.    B.M. 

9.  ^^hronia  hueacens,  n.  sp. 

Testaceous,  sometimes  clouded  with  olivaceous ;  head  and 
nacbal  plate  pale  olive  and  covered  with  short  bristles. 
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Head  coaiBcly  pnnctiired,  external  third  denselr  panctnred: 
DOclisl  plate  with  a  row  of  coarse  panctnreB  in  &ont ;  dorsal 
B^meotB  (excepting  the  front  edge  of  the  wings  and  the 
posterior  portion  en  the  last  segment,  which  are  somewhat 
nigose  and  piloee)  polished  and  without  pasctnation. 

Length  lOto  Splines ;  width  5i  to  SlineB. 

£aA.  India  (Jfr«.  HamSton).    Two  specimens.    B.M. 

Allied  to  Z.  glabraia  of  Newport ;  hnt  larger,  broader,  and 
with  the  nuchal  plate  and  dorsal  segments  mnch  less  punctured. 

10.  Ztpkrtmia  ^nobUia,  n.  sp. 

TestaceooB,  clouded  with  dnsbv  olivaceous. 

Headf  nuchal  plate,  and  doraal  segments  denselv  ponctored 
all  over  and  clothed  with  short  hair ;  segmental  wings  slightly 
cnrred  and  very  pointed. 

Length  4^  lines ;  width  2  lines. 

Sab.  Java  {Argent).     One  specimen.     B.M. 

Allied  to  Z.  Liohteagteiniij   but  without  the  ahioing  dorsal 

"^se- 
ll. Z^Aronia  jnlijira,  n.  sp. 

Brownish  testaceous,  spotted  here  and  there  with  black,  and 
clothed  with  short  hairs ;  head  and  nuchal  plate  pitchy. 

Head  coarsely  pmictnred,  more  densely  in  nont :  nuchal 
plate  coarsely  panctnred ;  donal  segments  finely  and  densdy 
punctnred;  wmgs  curving  slightly  backwards. 

Xjength  9  lines ;  width  4|  Imes. 

Sab.  Ceylon  {S.  TmplHon).     One  specimen.     B.M, 

AUo  allied  to  Z.  Lichtejuteinii.  It  differs  also  &om  the 
preceding  spedea  in  size,  colour,  and  the  form  of  the  segmental 
wings. 

12.  Zt^rcnia  imuminata,  Newport,  MS.    Fi:  XVIII.  fig.  8. 

Testaceous,  eyes  and  antennse  greenish. 

Head  coarsely  rugose  and  pun^ored  all  over ;  nuchal  plate 
denaely  and  coarsely  pnnctm^ ;  dorsal  segments  densely  but 
minutely  punctured,  their  external  edges  nunutely  pilose. 

Length  1  inch  3^  lines ;  width  7  lines. 

Sab.  Philippines  {Ouming).    Two  specimens.     B.M. 

Nearly  allied  to  Z.«a«tan«a  of  Newport;  but  narrower,  paler 
in  colour,  with  broader  terminal  joint  to  antenna,  and  more 
distinctly  punctured  dorsal  segments. 

13.  Zephronia  mdoahJa,  n.  sp.     FI.  XYIII.  fig.  5. 
Allied  to  Z.  inemtUf  rather  paler  and  duller. 
Head  flatter  than  in  Z.  inermis,  punctured  in  the  same  way ; 
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nuchal  plate  withoDt  pimctiires;  donal  B^menta,  excepting 
the  last  (which  is  dehcatelj  rugose),  without  pnnctores;  all, 
ezceptin?  the  first  and  last,  longitadmallj  mnltisalcate. 

Lengls  1  inch  11  lines  to  1  inch  4  Unea ;  width  1  inch  to  9 
lines. 

Bab.  'Borneo  {W.  Jeakea).    Eight  specimena.     B.H. 

One  example  shows  scarcely  a  trace  of  the  snlcationa  on  the 


G«nos  SpRXBOTHEBinH,  Brandt. 
1.  l^hceroiAerium  latum,  n.  sp.     PI.  XTIII.  fig.  3. 

Costaneoos,  dotted  here  and  there  with  blacki^;  motith 
black  J  eyes  crystalline  white. 

Head  rugose  and  densely  punctured  in  front,  coatsely  hot 
sparsely  punctured  in  the  centre ;  nuchal  plate  sparsely  punc- 
tured; dorsal  segments  delicately  rugose,  last  s^ment  also 
sparsely  ponctured. 

Length  2  inches  1  line ;  width  1  inch  3  lines. 

Hab,  Korth  Madagascar  {L.  Bouton),  One  specimen.  B.U. 

Allied  to  8.  Ackeon  of  White ;  bat  smaller,  paler  in  colour, 
more  depreesed  in  outline,  less  mgose.  and  witn  lateral  wings 
of  segments  leas  dured.  The«DteDiuem&.4cto0naie  broken, 
whic£  accounta  for  Mr.  White  not  having  more  than  hinted  at 
its  genus  l^  comparii^  it  with  8.  hijytocaetamtm*. 

2.  SphcBTotherium  N^ptumUf  n.  ap.     PL  XViil.  fig.  6. 

Olive-green,  clouded  and  blotched  with  pale  ochreooe ;  the 
external  margins  of  the  segments  dark  ochreous.  Fan«tjf 
pitchy,  clouded  with  castaneons ;  the  external  margins  of  the 
s^menta  castaneons. 

Head  coarsdy  and  densely  pnnctnxed  in  front,  spsisely 
behind ;  nnchal  plate  with  row  of  coane  ponctores  in  front  and 
two  or  three  punctures  behind ;  dorsal  segments  smooth  and 
shining,  the  last  sparsely  punctured. 

Length  2  inches  to  4^  lines ;  width  1  inch  to  2  lines. 

HfJ>,  Madagascar  {Madame  Ida  Pfeiffer);  Port  Natal 
{Ouniutiwi),    Eight  specimens.    B.M. 

Allied  to  8.  rotundatxim  of  Brandt,  and  agrees  in  many 
respects  with  the  description  of  B.  TVtanua ;  but  toe  lost  s^ment 
is  not  peculiar  in  shape. 

*  A  Ztpironia  (I)  in  Uie  Britiali  Muaeum  agiMS  pretty  well  with  tba 
deecriptioD  of  the  utter  apeciee  j  it  will,  kowerer,  doubtleae  prore  to  be 
dirtinetwhen  an  opportuni^  occnrs  of  comparing  it  with  authenticated 
examples  of  that  specjee. 
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3.  8phteroAerivmjTtaertaim,ii.Bp. 

Ck»ety  allied  to  the  preceding,  but  with  head  and  nuchal 
[date  eoareely  pnnctnred  all  over  and  clothed  with  short  haiw, 
the  donal  segments  exhibiting  a  nmnber  of  small,  roimded, 
whitish  pnstaleB. 

Length  8^  lines ;  width  5  lines. 

Sjb.  Victoria,  Aostralia  {Dr.  &nnU).  One  specimen.  B.M. 

4.  &pharotJterium  nigrum^  n.  ap.     PI.  XVIII.  fig.  11. 

Shining  black,  aotennte  clothed  with  reddish  hairs. 

Head  glabrons,  coarsely  and  densely  pnnctnred  in  &ont, 
^wnely  behind ;  nachal  plate  delicately  mgoae  and  coarsely 
bat  BpsTsely  pnnctnred ;  dorsal  segments  coarsely  rugose  and 
pnnctared,  last  segment  densely  ponctured,  its  outer  edge 
cnrring  ontwards  so  as  to  form  a  distmct  projecting  rim  \  lateral 
wings  very  slightly  curved. 

Length  1  inch  4  lines  ;  width  8  lines. 

J5b6.  South  A&ics  {oir  Andrew  Smith).     One  specimen. 

A  remarkable  species,  coming  nearer  to  S.  ffroamim,  Koch, 
than  to  any  other  described  form. 

5.  i^harot^erium  ainuatum,  n.  sp.     PI.  XVIII.  fig.  10. 

Closely  allied  to  8.  dorsaliSf  Gervais  {Zephr(mia  pulverea, 
White  ;  Sphtm-otherium  reluaum,  Koch),  hut  smaller,  without 
dorsal  riitee,  the  punctuation  of  the  head  and  nuchal  plate  finer, 
the  lateru  segmental  wings  curving  distinctly  backwards,  and 
the  depression  of  last  segment  reduced  to  a  slight  sinus. 

Length  7|  lines  jwldth  4  lines. 

Hab.  Sarawak  (TTa^Zoce).     One  specimen.    B.M. 

L. — On  CoccoUtka  and  Bhabdoliths.     By  OsCAR  Schmidt*. 

[PlatM  XVI.,  XVIL] 
I  Utnrr  preface  my  communications  upon  Coccoliths  and  a 
newly  (uscovered  tiod  of  organised  corpuscles  from  the  Baiky- 
iuM-mad,  which  I  call  Rhabdoliths.  with  a  short  report  upon 
the  QOnne  of  that  expedition  in  the  lower  part  of  the  Adriatic 
S^  during  which  I  first  mode  a  close  acquaintance  with  these 
exceeding'  remarkable  corpuscles. 

By  working  op  the  sponges  captured  daring  the  sounding 
and  surveying  of  the  Florida  coast,  and  incited  by  the  English 
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deep-sea  aoimdmgs,  the  desire  was  raised  in  me  to  loun  more 
•ocnrately  the  conditions  of  the  bottom  of  the  Adriatic  Mj 
freqnent  diodging-To;|iLge8  along  the  Dabnatian  coast  hu 
hardly  made  me  acquainted  with  a  greater  depth  than  from  40 
to  50  fathoms.  In  presence  of  the  surprising  reanlta  of  the 
investigations  of  the  Atlantic  sea-bottom,  and  their  importance 
equally  in  zoology  and  geology,  a  supplemental  examinatioD 
of  the  sea  near  me  appeared  to  be  of  general  interest.  Bnt  it 
was  perfectly  clear  that  this  could  only  be  tmdertaken  with 
large  resources ;  and  for  this  purpose  circumstaaces  were  pecn- 
liady  favonrable.  CooBidenng  the  total  deficiency  of  modem 
and  fully  trustworthy  charts  of  the  Adriatic  Sea,  a  thorongh 
sorver  of  it  could  no  longer  be  put  off.  This  great  work  wu 
confided  by  the  Admir^ty  to  Captain  CEsterreicher  with  a 
number  of  officers.  A  smaller  steamer  was  associated  with  the 
principal  ship,  the  'Triest,'  a  la^e  and  convenient  steamer; 
and  besides  its  rowing-boats  the '  Triest '  carried  &  steam-laimcli. 
As  in  the  summer  of  1870  it  was  proposed  to  lay  down  some 
lines  between  the  Apniian  and  the  Albano-Dalmatian  coasts, 
I  applied  to  Vice-Admiral  ron  Tegetthof  and  Captain  (Ester- 
reicher,  and  received  from  them  the  most  obliging  permission 
and  invitation  to  pass  a  few  weeks  with  my  friend  Professor 
Gobanz  as  aguest  on  board  the  '  Triest,'  and  a  promise  that  I 
should  be  as  Ear  as  possible  aided  in  my  designs.  Gmully  liberal 
was  the  assistance  of  the  Imperial  Academy  wim  regard  to 
onr  equipment.  And  so  my  companion  ana  I  found  ouraelves 
with  tne  Lloyd's  steamer,  on  the  morning  of  the  20th  of  June, 
in  the  roads  of  Dorazzo,  where  the '  Triest  was  lying  at  anchor. 
We  were  cordial^  received  by  the  gentlemen  of  the  surveying' 
expedition,  and  I  look  back  with  pleasure  and  gratitude  to 
everv  hour  of  my  living  in  their  company. 

I  nad  had  dreogea  made  upon  two  models : — one  the  &ame  (A 
which  was  a  narrow  rectangle  ;  and  several  with  triangular 
frames,  of  which  I  have  previoosly  made  use  with  good  r^ilts. 
The  only  improvement  (to  which  Professor  Lov^n  had  called 
my  attention)  was,  that  of  the  three  bows  which  bear  the  ring 
for  the  rope,  only  two  are  riveted  together,  whilst  the  third  is 
united  with  uiem  by  a  somewhat  thirmer  piece  of  rope.  In 
the  event  of  the  catching  of  the  dredge,  this  union  will  break 
more  easily  than  the  hawser,  and  me  dredge  will  be  moie 
easily  freed.  I  was  never  in  a  position  to  learn  tiiis  by  ex- 
perience. The  triangnlar  dredge  proved  p^ectly  available 
down  to  depths  of  630  fathoms,  the  greatest  that  we  attained, 
when  leaden  weights  of  80  lbs.  were  attached  in  the  angles. 
As  s  tow-line,  rope  of  the  thickness  of  one's  thumb  was  used ; 
and  in  the  absence  of  a  small  steam-engine  for  drawing  it  np> 
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the  ntuneioas  hands  of  the  crew  proved  to  be  more  than 
Bufficient.  DoriDg  the  operations  with  the  dredge,  the  soiind- 
ingB  and  measurements  of  temperatnie  were  also  carried  on. 
With  regard  to  the  temperatures,  I  have  as  jet  seen  no  con- 
nected series ;  bat  this  jJortion  of  the  operations  of  the  surrey 
will  be  worked  out  by  Lieutenant  Weyprecht.  In  the  deepest 
partaof  the  gulf,  with  a  surface  temperature  of  IS^R.,  the  tem- 
perature does  not  fall  below  12°-10°R.,  so  that  these  differ- 
Bucea  can  hardly  have  any  essential  influence  upon  the  deve- 
lopment or  repression  of  ufe.  Moreover  in  the  basin-like  part 
of  the  Adriatic  Sea  in  which  we  made  our  observations,  the 
currents  are  remarkably  small,  and  do  not  appear  to  affect  the 
greater  depths  of  several  hundred  fathoms.  I  place  the  extra- 
ordinary poverty  of  those  deeps  in  all  the  higher  fonns  of  life 
chiefly  to  the  account  of  this  circumstance.  On  the  upper 
parts  of  the  Dalmatian  coast,  where  the  gulf  is  more  narrowed, 
the  shore-current  is  more  perceptible,  and  the  position  of 
elongated  islands  and  groups  of  reefs  {Scoglten)  gives  origin  to 
stronger  local  currents  j  it  is  precisely  these  regions  that  are 
endowed  with  the  richest  fauna  ana  flora.  As  both  Heller 
and  myself  ascertained,  this  abundance  diminishes  towards 
Ragusa,  and  below  this  point  the  coast  is  almost  entirely  sterile. 
On  board  the '  Triest '  I  mvestigated  three  lines  with  the  dredge, 
namely  Sasano-Brindisi,  Bari-Durazzo,  and  Dulcigno-Viesti. 
The  greatest  depth  of  the  first  line  was  reached  with  480 
fathoms,  and  that  of  the  third  with  630  fathoms.  The  dredge 
could  be  90  often  cast,  and,  notwithstanding  its  simplicity,  acted 
with  such  certainty,  that  from  its  contents  a  tolerably  correct 

Kture  of  the  nature  and  population  of  the  bottom  must  result 
e  first  freshly  examined  sample  of  the  bottom  from  170 
fathoms  convinced  me  that  I  had  Bathj/biua~mad  before  me. 
Its  yellowish-grey  colour  and  its  exceedingly  characteristic 
greasy  nature  were  so  well  known  to  the  officers  that  I  was 
unammoosly  assured  by  them  that  this  "primitive  mud " 
predominates  from  the  upper  parts  of  the  Adriatic  Sea,  alter- 
nating only  here  and  there  with  a  few  extended  sandy  tracts. 
The  Bonnmngs  of  previous  years  have  confirmed  this ;  and  in 
like  manner  the  dredge  constantly  brought  me  up  this  mnd 
from  all  depths  on  all  three  lines.  It  was  immediately  seen 
that  it  is  e^remely  rich  in  Foraminifera  (predominantly  Olobi- 
^erina,  Orbulina,  Uviffenna,  Rotalia,  T&clularia)-,  but  I  looked 
m  vain  for  other  things  which  I  had  expected  to  find.  A 
young  and  consequently  not  quite  certainly  determinable 
specimen  of  an  Echinug,  probably  E.  melo  ( =:  Fi^iiiigii  ?) ,  from 
230  fathoms,  and  an  empty  but  perfect  shell  of  TerdmttiUa 
vUrta  iiom  430  fathoms  is  tne  entire  produce !  That  &om  the 
Ann.&Mag.N.Hiat.  Ser.4.   VoLx.  26 
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Bame  depths  some  veiy  joxmg  Bivalves,  of  scarcely  |  millim. 
in  diameter,  made  their  appearance,  vnilst  do  trace  of  foll- 
grown  animaht  was  to  be  lound,  can  only  be  explained  b^  the 
supposition  that  the  larrie  furnished  with  their  velnm  were 
driven  nnuBoally  far  into  the  open  aea. 

I  turn  now  to  the  Batht/bita-mMd  and  the  cocoolitfas.  Veiy 
Booa  after  my  return,  I  published  in  the  'AuBland.'  No.  30,  a 
aluni  notice  df  the  discoverr  of  these  bodies  at  all  depths  in 
the  Adriatic  Sea,  from  50  &thomB  downwards,  with  the  addition 
that  they  would  no  doubt  be  present  also  at  less  de^iths.  1 
was  consequently  in  advance  of  the  publication  of  the  extended 
investigations  and  discoveries  of  Gilmbel,  as  he  explained  in 
No.  32  of  the  same  joumaL  We  have  now  a  more  detuled 
statement  of  these  fine  observations*,  which  show  the  extra- 
ordinary difiaaion  of  Bathybiia  and  the  coccoliths  in  all  d^iths 
of  all  seas  of  the  actual  world,  and  the  colossal  part  taken  hj 
them  in  building  up  the  crust  of  the  earth.  I  had  alao  aheady 
made  the  diBcovery  that  the  coccoliths  are  strongly  represented 
in  the  raised  land  of  Brindisi.  Now,  as  HackeT  also  nearly  at 
the  same  time  investigated  the  coccoliths  with  his  usual 
thoroughnesstt  it  might  seem  to  be  enperfluous  for  me  to  go 
into  the  same  sulnect. 

Bnt  as  GUmbei's  work,  so  far  as  it  is  at  present  before  ns, 
extends  only  to  the  demonstration  of  the  presence  of  coccoliths 
in  the  most  various  calcareous  and  marly  deposits  and  in 
the  sediments  of  the  present  day,  and  to  certain  reacticms  of 
Batht/bius,  and  as  I  am  obliged  to  conceive  the  stmctoie  of  the 
coccoliths  differently  from  Hftckel  in  several  points,  and,  finaLt^, 
as,  from  the  almost  inconceivable  importance  of  the  coccoliths, 
any  contribution  to  their  more  accurate  knowledge  must  be 
welcome,  the  present  memoir  will  carry  with  it  its  own  justifi- 
cation. 

I  will  first  of  all  deal  with  a  statement  of  QOmbel's.  "that 
it  is  certainly  conceivable  that  Bathyhtut  takes  its  origin  in 
the  Barcode  of  the  lower  animals."  He  is  led  to  this  by  the 
obsOTvation,  "that  when  the  shell  of  calcareoua-shelled  Fora- 
minifera  is  dissolved  away  by  dilute  acid,  their  punctate  mem- 
branes and  granuUr  Soct^  remain  undissolved  in  the  lesidne, 
which  latter  possess  the  form  and  reaction  of  Bathybiaa,  These 
remains,  indeed,  may  just  as  well  be  the  residue  of  the  sarcode 
of  the  Foraminifera  as  of  our  Baihyhius,  which  had  only  been 
deposited  in  the  cavitiea  of  the  Foraminifera,  and  in  this  way 
comes  again  into  view."     The  sarcode  of  the  Foraminifera  will 

*  Oiimbet,  "Vorliiufige  MitU)eilung«tiiiberTiB&ee8chIamin,"N' Jabrb. 
fur  MinOTBl.  &c.  1870,  Heft  6. 

t  Hackel,  "  BdtrBgpa  nu  Plutddeutheoiie,"  Jenaiwhe  Zeilachiifl,  T.  3. 
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very  probably  extibit  the  same  reactiona  aa  the  protoplasm  of 
Bathybiua ;  bo  that  I  should  by  no  means  be  inchned  to  deduce 
the  identity  of  the  two  bodies  in  other  respects  &om  such  a 
resemblance.  Bnt  even  before  I  had  read  Grtlmbel's  commimi- 
cation  in  the  'Jahrbuch'  it  was  known  to  me.  by  direct  obeer- 
vation,  not  only  that  empty  shells  of  Foraminifera  are  filled  by 
Baihybiut-rDuAy  bnt  also  that  limng  Foraminifera  incept  Bathy- 
hoA-flodca  together  with  coccoliths,  no  douilcuTwuriskment.  The 
derivation  of  fafA^^W  from  Foraminifera  and  other  Protista 
is  quite  inconceivable  when  we  consider  the  quantitative  pro- 
portions. If  we  wash  and  strain  off  several  poonds  of  Adnatic 
Dothybiut-mxiA,  there  remains  a  minute  heaplet  of  Foraminifera. 
And,  farther,  the  ;BatAy^'us-protoplasm,  if  supposed  to  originate 
from  Foraminifera,  would  necessarily  become  decomposaJ  be- 
fore it  could  collect  into  such  incalculable  masses.  BtUhybiua 
fi«hly  taken  out  of  the  sea  exhibits  very  sluggish  movements, 
.more  sluggish  even  than  those  which  occur  in  t£e  earcodic  net  of 
most  sponges,  but  in  other  respects  exactly  the  same,  phe- 
Dometta  which  may  be  detected  in  specimens  preserved  in 
Ejnrits  of  wine.  This  agrees  exactly  with  my  numerous  com- 
parative observations  of  &esh  sponges  and  sponges  preserved 
m  Bpirit  Preparations  of  the  finest  sarcodic  nets  denved  from 
the  latter  are  absolutely  undistinguishable,  if  we  leave  ont  of 
consideration  the  sluggish  displaceability,  irom  fresh  prepar- 
ations just  taken  out  of  the  sea.  I  believe,  therefore,  tnat  the 
fiirther  observation  of  the  living  Bathybius  will  frimish  no  par- 
tjcular  information  as  to  its  nature. 

At  present  the  coccoliths  seem  to  be  inseparable  companions 
of  the  BoMy&tiw-protoplasm.  It  is  a  very  different  question, 
however,  whether  they  merely  live  upon  tne  soil  of  this  pro- 
toplasm as  independent  organisms,  or  are  products  of  it,  as 
parts  or  organs.  In  what  follows,  an  interpretation  will  come 
oat,  according  to  which  the  coccoliths  pass  through  an  inde- 
pendent CTcle  of  development. 

Both  Huxley  and  Backel  admit  that  there  are  two  different, 
although  aeaily  allied,  forms  of  coccoliths — namely,  a  simple 
disciform  Idnd  (the  dtscoliths),  and  another  which  presents  uie 
form  of  a  double  disk  united  by  a  central  pin  (the  cyatholithe) . 
I  must  decidedly  affirm  that  this  distinction  does  not  occur, 
and  that  raih^  aU.  those  firms  which  ffSckel  hag  described  aa 
fffictly  developed  diacohths  with  an  outer  ring  are  cyatholitha — 
m  other  words,  that  the  outer  ring  is  nothing  but  the  margin 
of  that  shield  which  in  the  cyatholitha  stands  out  better,  from 
its  somewhat  greater  removal  from  the  other  pai-ts.  Thus  I 
have  met  with  no  supposed  discolith  the  margin  of  which 
Gonld  not  with  patience  be  ascertained  to  be  a  constituent  of 
26* 
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an  entire  disk.  I  b^  the  reader  who  maj  hare  Hfickel's  work 
at  hand  to  compare  lignres  25  (discolith)  and  72  (cyatholith). 
Both,  when  looked  at  from  the  surface,  have  the  same  appear- 
ance ;  and  even  in  72,  e,  the  margin  of  the  larger  disk  appears, 
like  e  in  25,  as  the  outer  ring.  It'  72  when  placed  on  the  edge 
appears  like  figB.  33  and  62,  whilst  25  in  the  same  position  gives 
an  outline  like  tig.  44,  this  is  due  solely  to  the  fact  that  in  the 
latter  case  the  inner  circle  and  disk  are  completely  concealed 
t^  the  outer  basin-shaped  shield. 

I  desired  at  the  beginning  to  call  attention  to  thiB  important 
point,  as  it  essentially  simplifies  the  question  as  to  the  stmc- 
tnre  of  the  coccoHths ;  ana  I  will  now  paaa  to  the  special  ex- 
amination. 

In  PI.  XVI.  fig.  15  a  coccolith  is  shown  from  the  flat  or 
ventral  side.  The  individual  parts  are  named  as  follows  by 
HKckel : — a,  central  grannie ;  b,  medullar  space  {Afarl^ld) ;  c, 
medullar  ring  {Markring) ;  rf,  granular  ring  {Komerrin^  ;  e, 
outer,  ring.  I  must  remark  that  only  in  rare  cases  have  I  seen 
the  medullar  ring  otherwise  than  as  in  my  drawing  and  as 
Htekel  figures  it.  It  appears  to  me  almost  without  exception 
as  the  simple  contour  ot  the  medullar  space,  and  only  becomes 
more  shaded  when  the  medullar  space  acquires  a  more  concave 
form.  We  now  first  trace  the  coccoliths  to  the  development 
of  the  granular  ring,  which  frequently  becomes  a  granidar  disk. 
Numerous  corpuBcIea  with  a  simple  or  double  contour,  and 
from  0*001  to  0*004  millioi.  in  diameter,  appear  as  isolated  cen- 
tral granules  and  as  central  granules  with  the  medullar  space 
(figs.  1, 2).  The  most  important  stage,  however,  in  the  deve- 
lopment of  the  coccolith  is  that  of  the  formation  of  the  granular 
rine.  H&ckel  characterizes  this  simply  as  a  granulated  zone ; 
and,  according  to  his  figures,  the  mat«rial  examined  by  him 
was  already  so  much  altered  that  the  composition  of  the 
granular  ring  of  actual  spherical  portions  did  not  distinctly 
appear.  Bomes  like  fig.  3  of  our  plate  are  not  tmfrequeiit. 
It  consists  of  a  lenticnltu-  central  part,  with  a  ring  of  from  7 
to  10  balls.  Hackel  also  has  a  similar  strocttire  m  his  fig.  10, 
which,  however,  according  to  his  statement,  consists  of  merely 
sarcodic  granulations.  The  bodies  of  which  I  am  speaking 
are  solid,  but  may  certainly  have  proceeded  from  a  satcodic 
foimdation. 

Although  we  may  remain  in  doubt  as  to  this  cat^ory  of 
corpuscles,  this  is  no  longer  the  case  with  another  very  frequent 
form.  In  fig.  4  we  see  the  central  granule  and  medoltai 
space  surrounded  by  a  distinct  circlet  of  h^lla ;  and  from  a  com- 
paria(»i  of  a  great  number  of  speciniena  and  stages,  it  appears 
that  this  ring  of  globules  originates  in  a  growth  and  subse- 
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quent  division  of  the  margin  of  the  medullar  space.  The 
margin  of  the  medullar  space  swells  up  ;  and  such  specimens 
as  ig.  5  show  that  the  marginal  swelling  is  not  formed 
unifoiml}',  and  only  by  degrees  constitutes  a  perfectly  closed 
circlet  Alm(»t  without  exception,  the  whole  structure,  at 
the  appearance  of  the  circlet  of  balls,  acquires  the  form  of  a 
bowl,  at  the  same  time  that  there  is  the  greatest  Tariabilitr  in 
the  number  of  the  globular  portions  and  the  size  of  the  indiviaoal 
globules. 

In  two  cases  we  have  nothing  more  formed  than  a  mere 
zone  of  globules  or  granules.  This  is  shown  in  figs.  6,  7,  9, 
10, 11,  One  case  is,  that  only  a  circle  of  large  globular  por-  . 
tions  surrounds  the  medullar  ring.  A  very  frequent  case  of 
this  kind  is  shown  br  fig.  6,  from  the  &esh  Bathybiua,  and 
fig.  9,  from  the  raised  deposits  near  Brindisi.  It  is  true,  as 
1  shall  show  hereafter,  that  here  also  completion  may  be 
effected  by  the  outer  ring,  t.  e.  the  dorsal  disk  ;  but  in  general 
the  development  of  the  body  seems  to  be  closed  with  the  growth 
of  the  large  globular  portions  ^  and  I  have  no  indication  that 
these  lar^  globulee  break  up  into  smaller  portions.  Such  bodies 
*B  fig.  11  are  excessively  rare.  It  shows,  in  the  circumference 
of  the  central  disk,  a  circlet  of  large  celliform  balls ;  and  this 
body  also  occurs  but  little  altered  in  the  deposits  at  Brindisi 
(fi^.  10).     The  centres  in  the  globules  of  the  circlet  appear 

re  d^tinctly  to  be  condensed  into  a  sort  of  nucleus,  which 
makes  its  appearance  quite  definitely,  although  irregularly, 
in  the  specimen  m>m  Brindisi. 

In  the  second  case  (fig.  7)  we  find,  instead  of  a  simple 
eirdet  of  globnles,  a  granular  zone,  t.  e.  a  zone  in  which  small 
gbbules  of  about  the  diameter  of  the  central  granule  are  placed 
in  from  2  to  4  rows  side  by  side  and  partly  over  one  another. 
Bodi  this  and  the  above  described  body  may,  as  we  show 
farther  on,  cover  themselves  with  the  dorsal  shield  j  but  fre- 
quently this  course  of  further  development  does  not  occur,  and 
bodies  are  produced  like  fig.  8  ana,  more  distinctly,  fig.  12 ; 
they  are  hemispherical.  In  fig.  12  we  are  looking  into  the 
sphere ;  fig.  13  is  the  appearance  from  the  side,  fig.  14  from 
tehind.  jmstead  of  a  grannlar  zone,  a  regular  granular  mantle 
is  present.  I  am  uncertiun  about  the  observation  that  aome- 
timea  an  entire  hollow  sphere  is  prodnced.  How  the  division 
into  globular  portions  is  compatible  with  the  not  nnfrequent 
concentric  stnadon,  is  not  yet  clear  to  me  (fig.  8). 

I  give  on  PI.  XVlI.  figs.  16  &  17  a  form  of  the  incomplete 
coccolith  which  is  not  nnfrequent.  The  central  grannie  and 
medullar  space  are  present,  the  latter  undoubtedly  as  a  disk. 
There  is,  nowever,  no  medullar  ring ;  but  what  might  be 
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regarded  as  such  b  the  actual  margin  of  the  medullar  epaee. 
The  granular  zone  is  in  course  of  production,  although  it  dots 
iLot  appear  in  the  whole  circamference,  but  advances  round  Ae 
mai^n  as  an  excrescence  starting  from  a  particular  point 

When  the  development  of  the  coccolith  has  taken  a  direcdon 
as  in  fig.  12,  Fl.  XVI.,  it  appears  to  be  concluded  with  the 
granular  laver.  In  all  omer  caaea  the  coccolith  uauallv  becomes 
completed  oj  the  formation  of  a  concavo-convex  dtak,  which 
generallj  appears  homogeneous,  rarely  irregularly  notched  and 
granular,  and  covers  and  more  or  leas  overaroiea  the  parts 
previously  formed.  As  already  mentioned,  I  have  most  de- 
cidedly ascertained  that  Hackel'a  so-called  outer  ring  is  never 
in  connexion  with  the  outer  margin  of  the  granular  zone,  bat 
18  only  the  margin  of  a  regular  shield  projectiDg  beyond 
the  granuUr  zone.  In  every  object  that  I  succeeded  in  turning 
and  placing  on  its  edge,  I  was  able  to  trace  and  ascertain  this 
dorsaJ  shield. 

In  PI.  XVI.  figs.  16, 17,  and  in  PL  XVIL  moat  of  the 
figures  show  the  character  and  positioD  of  the  dorsal  shield. 
In  £g8.  1  and  2  the  case  is  represented  in  which  the  central 
grannie  has  attained  a  perfectly  excessive  development.  Thi> 
may  furnish  the  explanation  of  a  case  occurring  at  Bri2idia 
(PL  XVII.  fig.  18)  m  which  not  only  is  the  central  granule 
elevated,  but  its  base  and  the  part  representing  the  medullar 
space  appears  granulated.  This  coccolith  is  completed  by  a 
strong  granular  ring.  In  figs.  3  and  4  (PL  XVII.)  the  central 
granue  is  wanting.  All  these,  and  the  other  figures  of  diaco- 
Etha  with  a  dorsal  shield  (fige.  5,  6,  7,  10, 11, 12, 13, 14, 15), 
show  individually  and  when  compared  wim  each  other  that  m 
the  centre  of  the  convex  side  of  uie  coccolith  the  dorsal  shield 
is  connected  either  with  the  medullar  space  itself,  or  with  s 
peg-like  prolongation  of  the  part  coiTesponding  to  the  central 
granule.  In  the  fresh  state  meir  union  seems  to  be  so  firm, 
and  perhaps  elastic,  that  the  dorsal  shield  is  scarcely  ever 
broken  away.  From  the  deposits  at  Brindisi^  however,  I 
have  repeatedly  obtained  coccoliths  like  PL  XVII.  %.  19, 
with  a  regular  aperture  in  the  centre  of  the  medullar  space, 
which  I  imagine  to  have  been  produced  by  the  breaking 
away  of  the  &n»i  shield  together  with  its  pin. 

From  all  these  observations,  therefore,  the  dorsal  shield 
cannot  be  otherwise  produced  than  by  its  gradually  over- 
growing the  other  pasia  from  the  dorsal  pole  of  the  coccolith. 
The  observatioD  of  such  intermediate  stages  is  extremely 
difficolt,  because,  up  to  the  period  when  it  projects  beyond  the 
drcumference  of  the  granular  ring,  it  appears  to  adhere  closely 
to  the  dorsal  surface  m  the  form  of  a  most  delicate  lamella. 


D,g,t,.?<i  I,,  Google 


Dr.  O.  Schmidt  on  OocooUtlu  and  RhabdoUOa.       367 

YX.  XTTI.  fig.  13  showa  a  coccoUth  from  the  dorsal  side,  and 
how  the  granular  zone  projects  b^ond  the  somewhat  iiregular 
outlines  of  the  shield.  A  monstrons  shield-foTmation  may, 
however,  occur,  as  in  PL  XVII.  figs.  8  and  9,  in  vhicb  one 
half  of  the  shield  is  completely  adhereot,  whilst  the  other  baa 
grown  out  like  a  tongue.  .BaJvly  the  margin  of  the  shield  is 
notched  and  ao  awelled  aa  to  leaemble  the  mafgin  of  the 
granular  zone,  as  in  fig.  5. 

We  come  now  to  a  Ytaj  important,  and,  it  seems  to  me, 
quite  unsettled  question,  namely  that  of  the  relation  of  the 
coccolitfaa  to  the  BaAylnu8--piota^\asia.  Are  they  independent 
otganiams?  or  are  they  organs  or  parts  of  £alAy6tu«?  In  other 
words,  do  they  propi^te  themselves  by  passing  through  a 
definite  cycle  of^devdopment,  in  which  the  ^oMyitiM-proto- 
plasm  serves  them  as  a  soil?  or  does  their  formatioa  occur  as 
particles  of  the  protoplasm?  In  the  first  place  we  have  to 
examine  whether  the  doubling  of  the  central  granule,  with 
division  of  the  surrounding  parts,  which  is  represented  by 
HSckel  in  a  series  of  figures,  leads  to  any  reproduction. 
Hickel  aimply  states  the  fact,  and  says  only  that  the  elliptical 
discolitha  are  often  distinguished  by  havine  a  double  central 
granule.  But  the  importance  of  the  centru  granule  seems  to 
be  by  no  means  great,  as  it  is  frequently  wanting  in  otherwise 
perfectly  regular  and  well-developed  coccolitha.  Many  cor- 
puscles with  fissional  proceases  or  doublings  occurring  in 
BtUkybiua  are  either  decidedly  of  a  difierent  nature  or  at  least 
doubtfuL  Thus  PL  XVi.  fig.  24  may  be  an  Alga,  and  fig.  19 
perhaps  an  Alga,  but  might  also  be  a  double  central  granule 
with  a  correspondingly  divided  medullar  ring.  With  regard 
to  corpuacles  such  as  fig.  18,  with  a  clear  centre  and  torbid 
periphery,  if  we  consider  them  isolatedly,  we  can  scarcely 
make  any  supposition :  but  compared  with  the  not  unfrequent 
stages  01  coocoliUis  like  fig.  20,  they  might  be  brought  into 
connexion  herewith.  As  we  may  ascertain  by  placing  it  on 
its  edge,  PL  XVI.  fig.  20  ia  a  decided  coccoUtb  with  a  perfect 
dorsal  shield ;  the  dark  non-^rannlar  part  represents  the  gra- 
nular zone,  and  the  clear  spaces  in  it  a  divided  medullar  space 
without  central  granules.  PI.  XVI.  figs.  22,  23,  is  unique  in 
my  knowledge.  The  stractare  and  size  leave  no  doubt  uat  it 
is  a  coccolith ;  but  the  development  in  height  is  quite  unusual. 
The  dorsal  shield  has  become  a  capsule  open  above ;  and  the 
two  central  granules  appear  deeply  immersed  in  it. 

When  I  graap  the  impression  produced  by  numerons  obser- 
Tstions,  compared  with  the  facts  of  the  reproduction  of  other 
low  organisms,  the  coccolith  appears  tome  to  be  an  independent 
Uving  creature.    That  nutritton  and  grouith  are  perfonned  by 
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the  central  parts,  the  granvh  aoid  the  meduUar  disk,  appeirg 
nndoabteiily  Itoid  their  arraDgement  and  the  connexion  of  the 
other  parte  with  them.  The  dortal  shield  ia  nothing  but  a 
covering  ptece^  and,  notwithatanding  its  extent,  of  sabordinale 
importance.  In  the  globular  and  granular  zone,  however,  I 
see  the  rgiroductive  apparatut.  In  favour  of  tiiig  there  ue 
aerual  reasons.  So  long  as,  like  the  previous  observerB,  we 
discovered  in  the  granouj:  zone  onlv  qnite  indefinite  granula- 
tions,  the  question  as  to  the  Bignincance  of  this  part  of  the 
coGcolith  could  hardly  be  raiaea :  but  by  the  present  inves- 
tigation the  granular  zone  must  be  placed  in  quite  a  different 
light  That  the  formation  of  the  coccolitba  starts  from  cor- 
puscles which  vary  in  form  and  size  exactly  like  the  globolu 
and  ellipsoidal  portions  of  the  granular  zone,  is  easy  to  observe. 
Kxactly  the  same  scope  that  we  see  in  the  foundations  of  die 
coccoliths  is  repeated  in  the  dimenaioiu  of  the  parts  of  the 
granular  zone,  irom  the  small  globules  like  those  we  find  in 
coccoliths  such  as  Fl.  XVI.  ng.  Id,  to  the  large  lenticular 
bodies  in  fig.  11.  The  former  are  isolated  as  cential  granules; 
the  latter  appear  as  central  granules  with  a  medullar  srace. 
An  intermediate  step  is  formed  by  the  globule  in  PI.  xVlI. 
ligs.  1  and  3;  and  their  perfect  picture  ia  the  central  glo- 
bule in  PI.  XVI.  fig.  3.  The  extraordinary  variability  of  the 
mature  coccoliths  will  therefore  be  in  accordance  with  an 
equally  wide  scope  in  their  foundations ;  and  the  multifanous 
forms  of  the  coucolith-cycle,  still  by  no  means  exhausted  by 
HSckel  and  myself,  prove  (notwithstanding  the  identity  of 
discoliths  and  cyatholitha)  that  we  have  to  do  with  nothing 
less  than  a  fixed  species.  But  when  we  have  once  accepted 
the  notion  that  tlie  corpuscles  of  the  granular  zone  are  the 
spores  of  the  coccoliths,  the  appearance  of  many  coccoliths  is 
explained  by  it,  as,  for  example,  PI.  XVII.  figs.  6, 10,  and  14. 
In  fact  we  often  aee,  instead  of  the  granular  zone,  which  is 
elsewhere  so  distinct,  an  irregular  ring  or  an  empty  disk-maigin. 
For  this  I  know  no  other  explanation  than  Uiat  the  granules 
have  fallen  out,  leaving  behind  them  that  margin  belonging  to 
the  medullar  apace  from  which  the  growth  and  production  of  the 
corpuscles  of  the  granular  zone  took  place.  It  is  certainly 
remarkable  that  specimens  such  as  PI.  XVU.  fig.  14  are  rare; 
but  they  show  qmte  evidently  a  retrogression  ana  degradation, 
which  IS  expressed  in  the  bnttleness  of  the  central  disk  sua 
the  shrinking  of  the  dorsal  shield.  It  will  be  objected  that 
this  IB  incompatible  with  the  apparently  uninterrupted  accu- 
mulation of  the  coccoliths.  But  in  opposition  to  this  it  ma/ 
be  said  that  the  fossil  coccoliths  ate  still  but  very  little  invea- 
tigated.    The  form  with  a  finely  gruiular  zone  (PI.  XVI. 
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fig.  15)f  which  is  so  remarkablj  abnndant  among  living  cocco* 
liths,  I  caa  hardly  detect  in  the  deposits  at  Brindisi ;  but  it 
came  most  promincntl^r  into  coasideration  with  regard  to 
reproduction.     The  objection  is  therefore  not  serious. 

mj  sopposition,  however,  aa  to  the  independence  and  repro- 
duction 01  the  coccolitha,  ia  established  \yj  the  discovery  of  a 
second  corpuscle  accompanying  Bathybiut^  which  is  much 
simpler  and  clearer,  and  consequently  easier  to  check  in  its 
individuality.  It  also  presents  certain  poinU  of  comparison 
with  the  coccoliths.  We  call  it  Rhahdolithea  (PI.  XVU.  figs. 
30-35).  Its  first  fotmdation  is  a  little  rod,  whidi  may  be  traced 
of  aU  sizes  from  O'OOl  to  0'005  millim .  The  developed  forms 
range  between  0"0054  and  0"004  millim.  in  length.  Together 
with  the  cylindrical  rods  there  occur  about  an  equal  number 
which  are  tnicker  at  one  end  than  at  the  other  (fig.  22).  They 
then  acquire  a  button-like  or  globular  terminal  inEation  (figs. 
31,  23) ;  and  around  this  is  produced  a  circlet  of  globules  (hg. 
24  &c)  which  rarely  exceed  six  in  number. 

The  usual  form  of  the  fully  developed  corpuscle  is  as  shown 
in  figs.  31  and  27,  the  parts  of  the  circlet  becoming  cylindrical 
or  bacillar ;  and  one  can  hardly  doubt  that  they  are  destined  to 
be  thrown  off  for  reproduction.  Id  their  size  and  whole 
appearance  they  agree  with  the  above-mentioned  smallest 
haciUar  corpnscies.  Forma  such  as  figs.  29  and  32  are  more 
rue,  and  are  produced,  as  we  may  ascertain  by  turning  and 
twirting  the  ooject,  by  the  portions  of  the  circlet  being  pressed 
cloaer  together.  We  may  always  distinguish  in  Uiem  the 
individual  globnlar  or  bacillar  parts  when  we  succeed  in  placing 
the  corpuscle  upon  the  vertex  which  has  no  circlet.  In  the 
shaft  of  the  larger  and  especially  of  the  davate  specimens,  we 
observe  a  fine  streak,  the  indication  of  a  central  canal,  as 
appears  with  certwnty  from  cases  such  as  fig.  30.  Not  nn&e- 
quently  also  we  have  forms  such  as  fig.  26,  in  which  the 
main  outline  is  surrounded  by  a  very  pale  external  contour, 
and  the  appearance  is  produced  as  if  the  rod  were  a  larger 
cavity.  Figs,  33, 34, 35  show  rare  irregular  structures.  Thus 
in  fig.  33  we  see  a  sprout  in  the  neighbourhood  of  the  non- 
circleted  end ;  in  fig.  34  a  piece  of  the  circlet  has  been  pro- 
duced in  the  prolongation  of  the  axis  of  the  shaft ;  and  in 
fig.  35  the  circlet  has  been  produced  above  its  usual  point  of 
attachment. 

In  all  the  samples  of  mud  from  the  Adriatic  which  contain 
Baihybius  and  the  coccoliths,  rhabdoliths  also  occur  in  count- 
less quantities,  so  that  a  complete  view  of  them  may  be 
obtained  in  almost  every  microscopic  portion.  They  are  just 
ae  well  preserved  as  the  coccoliths  in  the  elevated  deposits  of 
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Brindiai ;  and  their  compositioD  of  an  oi^anic  formation  sod 
of  caibooate  of  lime  mar  be  demonstrated  joat  as  well  as  for 
the  coccoliths.  Now,  ifve  compare  the  granuiar  eone  <>f  tie 
coccolitAa  with  the  circUt  qfglmidta  tfthe  rkabdolitht,  a»d  the 
oentrdl  disk  {medullar  apace)  of  tA«  ooeeoUiJu,  aa  the  matrix  of 
theglobuUe,  with  the  ahaji  ofiherhahdolitha,  a»d conaider tkal, 
at  I  believe  I  have  ahtyum,  the  dorsal  disk  or  covering  piece  o^ 
the  coccolilhe  is  of  but  little  importonoe,  we  muet  reeoffHtze  tie 
moat  intimate  relationahip  between  iheae  calcareoua  oroantnu, 
notwithatandittg  their  d^erence  of  form.  To  regard  the  rtiab- 
doliths  aa  oigana  or  form-constitaents  of  the  £aM^&)u«-proto- 

SUsm  we  hare  not  the  least  leaaon ;  and  thoSj  it  aeema  to  me, 
le  last  doubt  is  removed,  as  to  whether  the  coccoliths  are 
independent  creatures.  The  two  bodies  remain  no  less  ioteieet- 
ing  than  they  did  before,  when  the  coccoliths  paaaed  merelj 
as  the  tokens  of  the  mysterious  Bathybiua,  The  origin  and 
significance  of  this  latter  organic  material  are  still  far  from 
bemg  explained.  As  I  have  akeadv  indicated,  it  seems  to 
me  that  the  supposition  that  the  iJa«yMu«-protoplasm  is  the 
residne  of  other  low  organic  creatures  must  be  completeljr 
rejected.  It  is,  however,  no  Protiston  or  Moneron  in  ttie  u^ 
nification  now  corrent,  according  to  which  all  these  simplot 
organisms  hare  a  limitation  in  space  and  a  derelopment  A 
linng  creature  of  unlimited  extension  is  so  strongly  in  contra' 
diction  to  oar  present  notions  of  life  and  organization,  that  ooi 
conceptionB  and  ideas  must  first  adapt  themselres  to  it. 

LI. — Notice  of  a  new  S^tecua  of  Lizard  (Eumeces  aJboiaacio- 
Utu8).^wn  North  Avsbralia.     By  Dr.  A.  G&nthbb,  F.KS. 

The  British  Museum  has  recently  received  from  Jfr.  Erefil  > 
specimen  of  a  very  large  species  of  Etimecea  from  Northern 
Anstralia,  which  appears  to  be  nndescribed  and  may  be  cha- 
racterized thus: — 

Eumecea  albafasciolalua. 

A  aupranasal  shield  ia  present,  bat  on  one  side  it  is  confluent 
with  the  nasal  behind  the  nostril ;  the  nostril  itself  is  so  large 
as  to  be  partly  formed  by  the  supranasal. 

The  lower  eyelid  is  scaly.  Palate  entirely  toothless,  the 
palatal  notch  being  considerably  behind  the  level  of  the  orbit 

The  single  pnefroiital  forms  a  suture  with  the  rostral  and 
vertical,  wUch  is  very  long,  as  long  as  the  occipitals  together ; 
a  pair  of  anterior  occipitals ;  central  occipital  elongate ;  occipi- 
tab  bordered  behind  t^four  large  scales.  Ninenppcr  labius, 
the  two  posterior  low.    Opening  of  the  ear  not  dtniticnlated. 
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Thiz^-five  longitadiDal  series  of  scales  roimd  the  trnnk ; 
siztj  transrerse  series  between  the  fore  and  hind  limbs.  Tea 
pneanals,  scarcely  larger  than  the  neighbouring  scales.  Snb- 
candal  scales  scarcelj'  larger  than  those  on  tne  back  of  the 
tail. 

Limbs  somewhat  feeble ;  the  fore  legs  extend  to  the  eye  when 
stretched  forwards,  the  hind  legs  not  quite  halfway  np  towards 
the  aziL  The  third  and  foiuth  fingers  equal  in  length,  bat 
longer  than  the  second.  The  third  hind  toe  a  little  shorter 
than  the  fourth  and  a  little  longer  than  the  fifth. 

Upper  and  lateral  parts  blackuh  brown,  with  irregular  bloish- 
white,  band-like  transverse  spots,  one  or  two  scales  broad. 
Tail  and  legs  without  such  bands.  Lower  parts  uniform 
white. 

The  specimen  is  6^  inches  long  to  the  vent,  the  greater  part 
lA  the  tail  being  lost. 

in.   lin. 

Distanoe  of  the  snout  from  the  eye 0     6 

„  „  ear 1      2 

„  „  axil 2      2 

„  „  vent    6     6 

Length  of  fore  limb   1     4^ 

„        aurd  finger   0     3} 

„        hind  limb 2     0 

„        second  toe 0     4 

„        third  toe   0     6 

„        fourth  too 0     6^ 


T,TT. — Vredffiry-Excuraion  to  Icelandin  June  and  July  1872. 

By  T.  A.  VEHKEiJZEN. 

Eatiko  reUnqnished  my  first  idea  of  paying  a  second  Tisit 
to  Norway,  where  I  had  had  an  excursion  last  year  of  so  mach 
mterest,  I  left  I^ndon  about  the  middle  of  June  for  OrantOD 
Harbour,  Edinburgh,  and  went  thence  by  the  steamer  'Queen* 
to  Reykjavik,  where  we  arrived  after  a  voyage  of  about  ninety- 
five  hours — perhaps  the  quickest  passage  made  there,  the  wind 
bong  all  the  time  in  our  favour.  I  stayed  a  month  in  the 
i^a^,  had  a  ride  to  the  Geyser,  besides  several  shorter  excur- 
sions, and  employed  the  remainder  of  my  time  in  dredging  and 
exploring  the  shores  of  the  Bay  of  Reykjavik.  I  had  consider- 
able difficulty  in  obtainiog  good  boatmen,  the  Icelanders  not 
bong  accustomed  to  the  labour  of  dredging,  and  tiring  after  a 
few  hours  of  exertion.  All  circumstances  considered,  however, 
I  managed,  by  good  pay  &c.,  to  get  my  dredging  done  tolerably 
irell ;  and  encouraged  by  a  £ri^  to  oonmnuucate  the  leault 
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of  mj  Uboara  to  the  concholo^cal  world,  I  now  tuiTe  mndi 

fleasore  in  doing  so,  tnuting  it  may  prove  of  some  interest 
returned  from  Keykjavik  towards  the  end  of  July,  when  our 
Toyage  back  to  Gr&nton  Harbour  waa  performed  in  about  five 
days  and  five  nights,  and  took  consequently  nearly  a  day  sodt 
night  longer  than  the  outward  passage.  I  much  regretted  my 
want  of  opportunity  to  visit  likewise  the  more  important 
northern  jwt  of  that  moat  interesting  island,  but  should  be 
happy  to  do  so  under  favourable  circumstances,  as  no  doubt 
there  we  should  meet  with  a  decided,  and  perhaps  highlj' 
interesting,  arctic  fauna. 

My  shells  have  been  kindly  verified  by  J.  Gwya  JeffiejB, 
Esq.,  F.K.S.,  &c.,  who  has  obligingly  assisted  me  in  deter- 
mining the  species  which  had  hitherto  not  come  under  my 
notice. 

List  of  Molluaca 
dredged  and  collected  in  the  Bay  of  Reykjavik,  Faxa  FjSrdnr, 
Iceland,  in  20  to  36  fathoms  (ground  mostly  atony  with  sea- 

flanta,  m  parts  muddy  sandy),  in  Jnly  1872,  by  T.  A.  Ver- 
rUzen. 

1.  Anontia  ^h^ipiitm,  Linn^.  Small;  from  between  roots  of  sm- 
planta. 
2. ,  var.  iqwanula,  L.  Small ;  from  leaves  of  sea-plonlB. 

3.  FeeUn  itUindievt,  Hiiller.  Not  plentiful,  and  difficult  to  obtuo. 

4,  Mytilaa  edulu,  L.     Abundant  and  common. 

6.  modiolut,  L,     Bather  plentiful ;  occasionally  very  laige. 

6.  . ,  var.  ovata,  JeSreyn.     Sow  and  then  met  with. 

7.  Modiolaria  eorrvgaia,  Stimpecm.     The  young  plentiftil,  adults 
rare. 

-8.  '  dmon,  var.  temSavit,  Jeftr.  (Utoiffota,  Gray).     A  fine  live 

apecimeo,  though  it  got  cmshed  in  Uie  dredge. 
9.  CrenetUi  dtcuuata,  Kontaga  (eieerettia,  UoUer).     Abundant. 

10.  Nueuia  tenwt,  Kont.     Only  five  yoimg  specimens  obtained. 

11.  Ltdaptmvia,  UiilL    Uoderately  plentifiil ;  laige  specimeoB and 
adults  rarer. 

12.  AxinvM  flexuonu,  Uont.     Sparingly. 

13. ,  VBT,  QovJdii,  Philippi.     More  plentifiiL 

14.  Cardiumech,inatv.m,'L.     Bather  scarce;    adults   of  a  thimier 
texture  and  smaller  than  British  specimens. 

15.  fcudatum,  Uont.     Not  common. 

16.  ulandteum,  L.     Yonng  and  middle  sizes  pretty  nitmeroDs, 

adults  scarce. 

17.  grmdandiatm,  Chemniti.     Tonng  and  middlt  sizes  pret^ 

numerous,  adults  scarce. 

18.  Cyprina  itlandiea,  L,     Not  common  in  the  bay. 

19.  j4«taW«  suZcutd,  DaCosta,  var.  «Uij)<u!t(,  Brawn.     Bather  scarce: 
some  qtproach  the  American  variety  of  undala,  Oonld. 
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SO.  Attarte  eompntaa,  Hout.    Abundant. 

21. borealit,  Cb.  (aretiea,   Qray).     Bather  plentiful,   though 

much  acaroer  than  the  laat. 

22.  Tdlina  valearia,  Ch.     Young  and  middle  diea  abundant,  fine 
adult  BpecimenB  scarce. 

23.  Maetra  lolida,  L.     Scarce. 

24. ,  var.  eOi^><tai,  Brown.    Similar  to  the  last;  a  few  more 

of  these. 

25.  SerMadaria  nitida,  Hiill.     Pretty  abnudant. 

26.  priimatiea,  Uont.     A  few  amongst  the  last. 

27.  Thratia  trwuxtta,  Br.     About  half  a  doieii  obtained. 

28.  Mya  tnmoaia,  L.  Plenty  of  young,  the  adults  only  in  odd  ralveB. 

29.  Saxieava  rtigota,  L.     Not  common. 

30. ,  Tar.  arctiea,  L.     A  few  among  the  last. 

31.  DmtaUumttriolatum,  St.     A  few  only  obtained. 

33.  enUdit,  L.,  var.  infundibulum,  Lee.     One  dead  spedmen. 

33,  Chibm  aVntM,  L.     Bather  abundant. 

34.  ruler  (Lowe),  L.     Middling  plentiful. 

35. marmoreal,  Fabricios.     Not  scarce. 

36.  ffeieion  peltuddttm,  L.     A  few  only  obtained. 

37.  Teetura    Uttudinalu,  Mull.      Plentiful   and  fine,   my  largest 
meamring  abont  1  j  inch  (nearly  30  millims.)  long. 

38. ,  vax.  pallida,  Verkriizen.     Colour  white,  all  but  the 

centre  or  dorsal  scar,  Bometimee  exhibiting  a  clouded  wreath  of 
a  reddish-brown  colour,  or  other  ornamentation,  in  the  inside,  with 
Bwhit«  margin, and  RometimM  a  plain  colouring,  but  untAMtt  the 
longitudinal  rays  of  the  typical  speoiea.  This  raiiety  also  ooonrs 
in  Norway  ;  I  am  not  aware  whether  it  is  likewise  met  with  on 
ttie  north  British  coasts  ;  not  finding  it  named,  I  have  propoeed 
the  above  designation  for  it. 

39, viryinea,  HtilL     Bather  plentifid. 

40. ,  var.  laetea,  Jef&eys.     A  few  specimens. 

41.  Lepeta  eaca,  Uiill.     Not  oommon.     Bather  a  small  fonn;  t^ 
apex  sharp  and  prominent, 

42.  PunOwa  noachina,  L.    Only  two  specimens,  and  a  fragment  of 
a  third. 

43.  Troekta  tvmidus,  Kent.     Bather  abundant. 

44.  grdnlaTtdieut,  Ch.     Of  a  fine  rose  colour,  very  beautiful ; 

45.  hdidnvt,  Fabr.     Only  one  specimen  got. 

46.  dnereut,  Conthouy.     One  dead  specimen,  in  good  jirescr- 

ration. 

47.  Mbllma  (Jeffr.)  eotldlafa,'Ka\L    Bather  scarce;  mostly  dead 
shells,  a  few  with  operculum. 

48.  ZioCTMia  divarieata,  Fabr.     Pretty  abundant. 
49. ,  var.  canaHs,  Hont.     Similar  to  last. 

60.  lAuoriiM  oUwata,  L.,  var.   palliata.  Say  {!=lwuUa,  Lov^n). 
Common  colours.      Plentiful  on  sea-plants  on   the   £idBr-Dn<^ 
Island  in  the  bay. 
—  — — ,  var.  1,  darkest  olive  (neariy  black).    Abundant. 


D,g,t,.?<i  I,,  Google 


374  Mr.  T.  A.  VerfcrilMn  on  a 

Littorina  ohtuaata,  var.  2,  middle  cilm.     I^milar  to  hat 

.  T".  3,  light  olive.    Kot  qirito  to  plentifol. 

; — ,  var.  4,  yellow.     Scarce. 

Tbe  oUTe  varietiea  have  pnrple  or  jdniUHjolaiiTed  thiMta;  the 
yelloT  vaiietieB  have  yeJloT  thtoata. 

( var.  6,  banded,  variona  oolonn.     Not  commoii. 

,  Tar.  6,  chequered.    Sindlar  to  the  last. 

~.  var.  7,  mottled.    Uore  plentifal  among  the  OMnmon 

ooloore,  thoo^  prettily  mottled  or  clouded  spedmois  are 
scarce. 

W.  • nidit,  Haton.    Common  oolonra.    Abondanb 

■^■^,  var.  1,  gr^.  Leea  common,  especially  fine  ezamplca 

,  var.  2,  white,  brown   throats.      PlentiAil,  thoDgb 

fine  ipecimKis  rather  rarer, 

,  VM.  3,  cream,  orange  throata.    Bather  aearce. 

.  rar.  4,  red.    Now  and  tlien  oocuning. 

—— ,  var.  6,  ribbed.    Same  aa  the  last,  amongst  any  of  the 

varietiea  and  type. 

— I ,  var.  6,  grey-and- white  banded.    PloitifDl ;  fine  ipe- 

eimeaa  scarcer. 

— 1  var.  7,  oolonred-banded.    Not  frequently  oocuniiig. 

,  VBT-  8,  chequered.    Not  frequently  occnrring. 

•— ,  var.  9,  mottled.    Not  frequently  occnrring. 

52.  Siuoa  itriata,  J.  Adams.      Pertiapa  about  two  dozen  obtained, 

mostly  dead  shells. 
68.  Skaua  pUtwrkit,  Pabr.    Two  spedmens. 
64.  Odotlomia  msCH^fo,  Uont.     Fewer  than  Sitaoa  ttriata. 

66. vnidMbOa,  Uont     Only  one  obtained,  a  dead  shelL 

66.  Ifatiea  uiandka,  Omdin.     A  tew  only  (dead  sheik)  washed  od 
shore. 

57.  grlmkutdita  (Beck),  MoIL    Tonng  and  middle  sizes  ^dtj 

plentiftil,  adults  scarce. 

68.  affinii,  Gm.  {dauaa,  Sowerhy).     Similar  to  the  last,  perh^ 

rather  scarcer. 

69.  Vthttma  lavigata,  Pennant.     A  few  only  obtained. 

60.  Triehotropit  twrealtt,  Broderip  &  Sowerby.     Like  the  last ;  some 
fine  specimens. 

61.  Admtte  viridula,  Fabr.    About  twen^  dredged;  mostly  fine 
specimens,  my  largest  abont  17  miUinu.  long  and  9  wide. 

62.  Aporrhau  pu-peUeanti,  L.     A  fi«gment  (the  spire)  of  one  adnlt, 
and.fbnr  yonng. 

63.  PvTpvra  bqtSlvM,  L.     Common  colours,  plain.     Veiy  abundant 
on  piers  and  rooks. 

64. ,  var.  1,  orange-colour.   OccasionaDy  met  with  amoag 

the  last 

66. ,  var.  2,  banded.    Same  as  last 

66. ,  var.  3,  ribbed.     Occasionally  amongst  any  of  the 

jHWceding. 
67. ,  var.  4,  imbrieata,  Lamarck.     Rare,  especially  the 

fine  specimens. 
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68.  AiacMNm  lOkdMMn,  L.  Sh^M  Bunilar  to  Biitu}i ;  spite  ta&ar 
Imgcr  in  proportioii,  wares  and  spiral  ribs  rather  ooane  and 
■tnHigly  produced.     All  of  these  were  dredged  in  deep  water, 

69. ,  rar,  planvm,  Verkr.     Shape  conical,   spire  shorter 

than  in  Epical  form ;  mouth  proportionally  longer ;  whorls  flatter ; 
sntnie  shsllov ;  waves  sli^t  and  disappearing  on  last  whorl, 
sometimes  on  the  two  or  three  last ;  spiral  ribs  indistinct,  except 
on  intennediate  forms;  texture  thin  and  more  brittle,  plain; 
colour  a  pnrplish  olive-grey,  with  dark  purplish-brown  throat, 
the  intermediate  forms  generally  of  a  lighter  hue.  This  variet; 
occurred  in  one  to  four  feet  water  at  lowest  ebb-tide,  near  ihe 
shore ;  none  of  theee  were  dredged  in  deep  water. 

70,  Trophon  bnmeatua,  Strom.     Bather  scarce. 

71. eUtthmtia,  L.    Similar  to  the  last,  though  more  frequently 

met  with. 

72, ,  var.  Ounnerx,  Lot.    This  form  oocon  perhaps  the 

most  of  the  three,  tfaongh  all  are  nther  ecaroe. 

73.  FvMu  detpeetui,  L.,  var.  tomata,  Gonld.     Only  three  dredged. 

74.  Pleurototna  Uurieida,  Uont.  Not  common ;  fine  ^tedmens;  my 
Isigeet  21  millims.  (nearly  |  inch)  long,  and  11  mUlims.  (nearly 
^  inch)  wide. 

75. Treuelyana,  Tnrton.     A  fbw  only  obtained. 

76. pyramidalit,  Str.     Kore  frequent,  still  rather  scarce ;  fine 


-  vtolaeea,  Uighels  ft  C.  B.  Adams.   Toong  rather  plentiflil, 

the  older  ones  not  frequent 
78. Inearijiata,  Couthony.  Abont  half  a  dosen  young  shells  got, 

mostly  dead. 
70.  Oirteidua  QoyldU,  Coathouy.     Pretty  plentiM,  though  mostly 

dead  shells. 

80.  Ayaiinut,  Tnrton.     Only  three  specimens  obtained. 

81.  Aetaon  iomal^,  L.     One  yonng  dead  specimen. 

82.  Philiru  aeabra,  MulL     A  few  specimens  only. 

83.  Dortt  UJamdlata,  L.   Pour  pretty  specimens  from  under  a  stone 
at  low  water. 

Conspicoons  bj  their  absence  in  the  places  where  I  dredged 
and  oolbcted  vete : — Brachiopoda,  PecUn  (except  iaiandicus) , 
Lucina  borealU.Cardiwn  ediUe^  Dentalium  entalia  and  others, 
PaleBavuigata.lii^>rina  Uttorea,  and  other  species  so  frequently 
met  wiUi  in  Norwaj  and  on  other  northern  coasts,  though  1 
doubt  not  bat  some  of  them  will  occnr  in  other  parte  of  Iceland. 

Should  any  one  have  a  wish  to  inspect  my  Icelandic  collec- 
tion, I  shall  l>e  happy  to  show  the  same  on  receiving  a  previons 
intimation,  for  the  purpose  of  arranging  the  time. 

The  following  cuTiumstance  may,  I  trust,  not  be  without 
interest  to  collecting  conch  ologiats.  One  morning  the  boy  I 
had  engaged  brought  me  several  Patella,  which  genus  I  had 
not  met  with  near  Reykjavik,  and  one  thick  Purpura  laptllua^ 
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dr^rent  from  those  I  had  found  in  great  nninben.  He  spoke 
bnt  very  little  Danish,  and  it  whb  with  difficulty  I  got  to  un- 
derstand from  him  that  hehad  obtained  themfroniaship.  Gomg 
there  with  him,  I  saw  them  unloading  cand  brotight  as  balltut 
from  Great  Britain.  It  was  fortunate  I  fonnd  this  out,  aa  I 
might  otherwise  have  taken  them  for  Icelandic  ahella  from  a 
different  part  of  the  island.  This  is  one  more  instance  showing 
bow  shells  may  be  transported  to  countries  where  they  do  nil 
occur  in  a  living  state,  thus  causing  errors  against  which 
conchologists  cannot  be  too  much  on  ueir  guard. 
2AmptonPlace,  W.G. 

LIII.— On  the  Structure  of  the  Echinoidea.  By  S.  Lovis. 
[Conlinned  from  p.  298,] 
The  explanation  just  given  of  the  development  and  changes 
of  the  ambulacra  in  the  Latistellee  shows  that  during  the  growtk 
of  the  Echinna  the  primary  plates  of  both  rows,  as  if  bonie  by 
a  slowly  flowing  stream,  are  in  motion  from  the  point  near  the 
eye-platea  where  they  make  their  appearance,  aa  &om  its 
source,  down  towards  the  peristome.  There  the  auricles 
meet,  which  belong  to  the  masticatory  apparatus,  not  to  the 
corona,  with  their  bases  firmly  attached  to  the  inside  of  the 
oldest  plates.  It  is  by  their  resistance  that,  in  the  Latistelbe, 
the  peristome  becomes  the  fixed  boundary  of  the  corona  towards 
the  buccal  membrane,  and  that,  during  their  growth  and 
the  simultaneous  downward  pressure  of  the  primary  plates, 
the  pressure  originates  of  wnich  the  consequences  are  the 
regular  displacement,  shifting,  and  firm  coalescence  of  the 
plates,  which  renders  the  position  of  the  pores  apparently 
conftmed. 

The  Angostistellffi,  or  Cidaridot,  present  different  conditions. 
In  them  all  the  primary  plates  ot  the  ambulacra  are  entire 
plates,  continue  so  always,  and  distinctly  separated  from  each 
other  by  sutures,  which  are  not  efiaced  by  any  coalescence. 
They  are  couseqtiently  throughout  life  like  the  primaiy  plates 
in  the  young  of^  the  LatistelTse  in  their  first  foundation,  and 
form  a  narrow,  single,  and  uninterrupted  sequence,  of  nearly 
the  same  widtn.  which  descends  gradually  in  the  direction  of 
the  margin  of  the  corona,  between  the  margins  of  the  large 
interradial  plates,  with  regular  flexures,  which  are  not  original 
curves,  but  determined  by  the  margins  of  the  interradial  plates. 
There  the  bases  of  the  amricles  preeoit  no  resistance;  they 
remain  entirely  upon  the  interradia,  by  the  side  of  the  track  of 
the  ambulacTH,  which  they  leave  so  oj^n  that  there  is  no 
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olstacle  to  cause  compression  or  enlargement  in  width.  On 
the  contrary,  when  a  primarv  plate  in  the  ambulacrum  reaehea 
the  margin  of  the  corona,  the  suture  which  preyiously  united 
it  with  the  next  following  plate  separates,  it  becomes  free,  and 
it  mores  out  into  the  buccal  membrane  as  if  out  of  the  mouth 
of  a  liTei  (fig.  2).  At  the  same  time  a  change  takes  place  in 
Fig.  2. 


(Sdani  Ju/Orix,  third  Ambulacrum :   the  rnnth  plate  in  b  hu  tcitrcelj 
sepaiated;  ita  bllow  in  a  is  slreadj  &«e  and  converted  into  a  lamella. 

its  fonn.  The  curved  pocess  on  the  inside  of  each  plate, 
which  is  more  elevated  the  nearer  we  approach  the  peristome, 
is  absorbed  when  the  plate  separates,  and  disappears  quickly. 
The  plate  wears  away  at  its  lower  margin,  and  its  radiolar 
tubercle  diminishes :  but  it  increases  greatly  in  breadth  towards 
the  interradinm,  and  also  in  depth,  and  thus  becomes  attenuated 
into  a  lamella,  or  scale,  which  hes  with  its  lower  margin  over 
its  ptedeccBBOi.  The  pores  thus  come  gradually  to  be  situated 
lower  and  lower,  become  drawn  oat  transvetBelT,  and  change 
their  position  relative  to  the  lon^tndinal  axis.  In  the  rows  of 
scales  produced  in  this  manner  m  the  buccal  membrane  of  the 
Gidariofe,  the  pair  which  most  closely  approach  the  mouth  are 
the  oldest  plates,  the  others,  each  in  its  order,  have  separated 
themselves  from-  the  corona,  and  gradually  increased  the  num- 
ber of  lamelUe  in  each  row. 
Am.  d:  Mag.  K  But.  Ser.4.   VoLx.  27 
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The  great  distinctioo  between  theCidarids  aod  the  LstisteUe 
coDBUts  in  this  diasimilar  movement  of  the  ambulacra.  Unu, 
in  the  former,  the  ambnlacnun  breaks  np  at  the  peristome  into 
its  elements,  the  primarr  plates,  and  these  become  converted 
into  &ee  imbricated  lamellra ;  and  this  is  in  complete  opposition 
to  the  homologous  movement  which,  in  the  Latistelue,  con- 
cludes with  their  union  into  large  plates,  which  in  the  peri- 
stome coalesce  into  a  solid  ring.  And  neverthelesB  the  same 
law  prevails  here  most  distinctly  as  in  all  other  Echinoidea. 
A  careful  examination  shows  that,  of  the  oldest  scales  (which 
immediately  saiToaad  the  mouth),  those  which  belong  to  senea 
I.  a,  1 1,  a,  ill.  £,  IV.  a,  Y.  b  are  somewhat  smaller  than  thou 
which  constitute  series  I.J,  11. J,  III. a,  IV. A,  V. a.  If  we 
trace  the  rows  apwards  towards  the  corona,  we  find  that  the 
former  throughout  cover  the  latter  with  their  lateral  maigiiu', 
and  when  we  come  to  the  corona  we  see  that  this  poaitioD  of 
theirs  is  due  to  the  fact  that  the  plates  of  the  former  ssies 
come  later  to  the  mai^;in,  and  do  not  begin  to  separate  until 
after  their  fellows  of  ue  latter  series  are  already  completely 
&ee  and  begin  to  arrange  themselves  in  the  imbricstea  rows 
of  the  buccal  membrane ;  and  this  diSerence  is  to  be  reo(^nixed 
thronghout  the  whole  ambulacrum.  Of  each  pair  of  plates, 
that  which  belongs  to  the  series  I.  o-Y.  b  follows  that  of  the 
series  I.  &-V,o;  and  of  the  newly  formed  pair  close  to  the  eye- 
plate,  the  plate  belonging  to  the  former  series  is  always  less 
developed  than  that  of  the  latter  series,  or  even  still  uncom- 
menced.  In  a  ddarii  hyttrix  of  28  millims.  diameter  the 
number  of  plates  from  the  mouth  to  the  vertex  is  as  follows  >~ 


,  u.h su 

,m.* 64i 

„  x».B oo  „  IV.6 m 

„    \.b 66  „    V.J C^ 

If  we  compare  with  the  Latistellte  the  di^rent  grot^  of 
irregular  Echinoidea,  Eckinotuus  comes  neatest  to  them  in  the 
structore  of  the  ambulacra.  All  the  pores  are  double  pores. 
As  in  the  Spatangide  and  the  Cassidulids,  the  peristtHnisl 
plates  of  series  I.  o-Y.  b  have  two  pores  (that  is  to  say,  thej 
consist  hypothetically  of  two  early  coalescent  primary  plates}, 
and  those  of  the  series  I.  b~V.  a  only  of  one ;  and  m  the 
former  the  lowest  pore  is  marginal  and  broken,  and  &e<iuently 
has  its  upper  tabe  obliterated,  as  in  the  Echmidn.  Bat  die 
buccal  membrane  is  without  pore-plates.  Although  the  row 
of  pores  is  simple,  entire  and  halt  platra  alternate  with  each 
'  other  in  regiolar  order,  which  does  not  continue  the  same  boa 
the  vertex  to  the  peristome.    The  newly  finmcd  plates  are 
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entire :  theD  they  amnge  themselves  in  groups  of  three,  two 
hiUf  tuiond  and  an  entire  adonil.  Qraduiuly  Uie  upper  aboral 
plate  increaseB  and  becomes  entire,  and,  together  with  the 
adoral  plate,  embraces  the  intermediate  half  pUte.  Bnt  these 
groapB  do  not  unite  into  large  plates  in  the  neighbourhood  of 
tbfi  peristome  by  the  coalescence  of  the  sutures  aa  in  the 
l^iiitSim,  SeAntammm  ^ain  agrees  with  the  latter  in  that 
tike  altantion  a£  the  {dates,  which  is  a  consequence  of  their 
growth  during  the  accession  of  new  ones  from  above,  takes 
place  in  a  uniform  manner  throughout  the  whole  ambulacrum, 
which,  moreover,  throughout,  from  the  peristome  to  the  vertex, 
bears  no  other  than  cylindrical  tentacles  with  sucking-disks,  in 
which  there  is  a  ring  of  calcareoas  network.  This  is  not  the 
case  in  the  other  three  groups  of  irregolar  Echinoidea,  in  which 
the  braochise  have  a  portion  (in  the  Casaidulidse  and  Clypeas- 
tridie  in  all  the  five  ambulacra,  in  the  Spatangid%  in  most 
cases  in  the  four  paired  ones) — a  portion  which  dnrii^ 
growth  acquires  the  leaf-like  form  to  whidi  the  name  of 
petalum  b  given,  whilst  the  lateral  ptatee  nearly  retain  thdr 
first  form,  and  the  buccal  area,  with  its  peculiar  tentacles,  ia 
gradually  compressed  and  alt^^  While  in  the  Echinidfe 
and  Clypeastndffi  the  peristome  in  its  firm  union  with  the 
masticatory  apparatns  coutinuea  circular  or  five-cornered  as  it 
was  from  the  beginning,  although  in  some  (e.  g.  Eckinotnetra 
or  Echinoddaria)  it  deviates  therefrom  with  age  in  some 
degree,  its  character  in  the  Cassiduhda  and  Spatangidse, 
which  do  not  possess  a  masticatory  apparatus,  is  quite  dif- 
ferent. In  both  it  alters  its  form  during  growth ;  how  it  may 
be  in  Echiwrneut  remains  to  be  aacertained.  When  a  Ciun- 
cbdua  is  still  quite  young,  the  peristome  is  pentagonal,  with 
rounded  angles,  and  the  ambulacra  occupy  larger  portions  of 
its  margin  than  the  interradia,  with  the  exception  of  the 
labmm ;  in  full-grown  examples  the  conditions  are  reversed, 
inasmach  as  the  interradia!  peristomial  plates,  especially 
in  2  and  3,  become  swelled  up  daring  growth,  and  give 
the  pentagon  the  incurved  sides  which  are  characteristic  of 
this  group,  and  between  which  the  first  plates  of  the  ambulacra, 
compressed  into  a  wedge-shape,  enclose  the  projecting  angles, 
Bnt  the  mouth,  gradiully  elongated  transversely,  remains  in 
the  middle  of  its  naked  membrane.  Connected  with  this  trans* 
formation  of  the  peristome  are  the  compression  and  displace- 
ment of  the  primary  plates  sitnated  near  the  peristome  (which 
take  place  with  age),  and  that  considerable  alteration  of  their 
ori^nal  relations  by  which  that  arrangement  is  produced 
which  Desor  eaWapkyUode.  We  have  sbll  to  investigate  the 
origin  and  progress  m  this  in  individuals  of  different  ages. 
27* 
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Of  the  living  Spatangidce,  hy  far  the  greatest  number  have 
the  four  paired  ambulacra  like  each  other  in  closing  with 

Citala  towards  the  vertex,  whilst  the  unpaired  anterior  ambn- 
cram  has  its  pecaliai  stnictnre,  and  m  one  genns,  Eckxno- 
cardium,  even  the  alternation  of  entire  and  hau  plates,  whidi 
does  not  occur  elsewhere  in  this  family.  Not  more  than  two 
genera  can  be  found  which  form  an  exception  to  this :  one  of 
them  is  Lisaonoftu  Jraailig,  A.  Agasa.,  tzom  the  great  depths 
between  Cuba  and  Florida;  the  other  was  discovered  hj 
Smitt  and  LjungOiBn  during  the  expedition  of  the  corvette 
*  Josephine '  m  the  year  1869,  off  Villa  Franca,  in  the  Azores, 
at  a  depth  of  200-300  fathoms.  A  resemblance  which  this 
Spatan^d  presents  at  the  first  glance  &om  above  to  certain 
forms  of  Ananchyle*  ovata,  leads  ua  to  name  it  PiiltEOtropus; 
the  species  may  be  called  P.  Joaephinee.  All  five  ambulacra 
lie  in  the  plane  of  the  test,  without  the  slightest  depression, 
and  are  apetalous ;  so  that  they  all  finish  similarly  towards  the 
vertex — in  this  way,  that  their  five  or  six  youngest  plates  form  a 
simple  and  narrow  row,  snch  as  we  see  nowhere  else,  in  which, 
however,  the  alternating  position  of  the  pores  indicates  to 
which  side  each  plate  is  to  be  referred.  The  rows  of  the 
trivium  agree  completely ;  the  unpaired  one  is  not  depressed, 
and  the  doisal  arching  of  the  t^t  is  uniformly  witnin  the 
obovate  circumference.  These  characters  differ  greatly  from 
those  of  the  living  Spatangidie ;  others  agree  with  them.  The 
month  has  a  projecting  lobe,  and  the  somewhat  depressed 
posterior  end  of  tne  teat  an  in&aanal  fasciola.  The  genital 
apertures  are  two  in  number,  corresponding  to  the  p^terior 
paired  interradia  1  and  4.  The  eye-plates  are  very  distinct; 
Dut  the  vertical  plates  cannot  be  msdngnished ;  the  right 
anterior  one,  however,  has  a  bounded,  irr^^ar  orifice,  which 
ts  the  madieporite.  The  length  of  the  animal  described  is 
11*7  millims.,  and  its  breadth  §■!  millims.  The  pres^ce  of  a 
fasciola  and  a  developed  labnun  unites  Pal(Botrepua  with  the 
Spatangidsa,  if  we  exclude  from  their  character  the  petala  and 
the  difference  of  the  unpaired  frontal  ambulacrum  from  the  rest 

There  is  no  living  Spatangid  destitute  of  tentacular  pores  in 
any  of  the  plates  of  the  frontal  ambulacrum.  In  all,  its 
oldest  ventral  plates,  within  the  bttccal  area,  are  like  those  <^ 
the  other  ambulacra;  and  the  younger  ones,  situated  nearer  the 
vertex,  have  more  or  less  distinct  doable  pores,  the  elongated 
apertures  being  closed  in  the  middle  by  a  portion  growing  out 
from  the  margins. 

Because  the  Spatangidee  in  general  do  not  grow  to  an  eqtui 
extent  in  the  diserent  radii,  bnt  most  fr«qnently  more  in  &e 
direction  of  the  bivium  than  of  the   trivinm,  thw  ambu- 
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Ucnl  pUtes,  wlucb,  except  the  peristoinial  ones  I.  o-Y.  b,  are 
alw&TB  simple  and  primair,  behave  in  a  different  manner.  As 
in  all  the  irr^ular  Echinoidea,  the  corona  has  a  fixed  bonndarjr 
in  the  peristome.  Many  young  Spatangidte  a  fev  millimetres 
m  leneth,  which  are  more  rounded  thtm  the  older  ones,  and 
hare  the  mouth  nearer  the  middle,  have  the  peristome  pent- 
agooal,  and  so  nearly  equilateral,  that  in  a  still  earlier  stage 
it  was  probably  completely  so  (see  woodcut,  fig.  '6).  Its  ei(^ 
all  lie  m  the  plane  of  the  test,  or  are  just  sank  within  it,  as 
in  HenUaater  &c  In  accordance  with  this  form  of  the 
peristome,  is  the  wt  taken  in  its  formation  by  the  ambulacra 
and  interradia.  In  opposition  to  what  occurs  in  Caandulua, 
the  former  occupy  only  a  small  portion,  enclosing  the  angles  of 
the  peristome  ;  tae  latter,  which  are  mnch  broader,  and  nearly 
of  equal  Ineadth  among  thenuielves,  form  the  greatest  parts  of 
its  sides.  The  mouth  is  now  in  the  middle  of  the  buccal 
nemtouie.  The  considra^ble  change  which  the  peristome 
Bubeequently  undergoes  consists  in  its  ambulacral  plates  in- 
cressing  in  breadth,  especially  in  the  trivium,  whilst  the 
peristomial  plates  of  the  paired  interradia  do  not  increase  in 
breadth  in  the  same  proportion,  especially  those  of  the  posterior 
pair ;  and  that  of  the  unpaired  interradium  (the  labrura)  oecomes 
widened,  shoots  forth,  and  arches  itself,  at  the  same  time  that  the 
mouth,  having  become  elongated  by  d^^rees,  gradually  moves 
backward,  so  that  the  greater  part  of  the  plated  buccal  mem- 
brane soon  comes  to  lie  in  front  of  it,  and  only  a  narrow  border 
behind  it,  and  this  is  concealed  by  the  projecting  lobes.  When 
the  individual  is  full-grown  the  ambulacra  of  the  trivium  near 
the  peristome  are  broader  than  the  interradia,  with  the  exception 
of  the  labrom ;  in  Breynia  the  peristomial  plates  of  the  paired 
interradia  2  and  3,  1  and  4,  are  even  entirely  expellea  from 
the  peristome,  and  in  Airbus  grandia,  Moera  atropos,  and  Mt- 
cratter  carHinffuinum  those  of  the  pair  1  and  4.  It  is  especially 
the  paired  ambuUcra  of  the  trivium  11.  and  IV.,  of  which  the 
perifitomial  plates,  longer  than  broad  and  nearly  wedge- 
shaped  in  the  young,  in  old  examples  are  broader  than  long, 
and  BO  depressed  that,  while  in  small  individuals  of  Briaaopnt 
lyrifera  4'6  millims.  in  length  the  anterior  margins  of  the 
penatomial  plates  iu  the  interradia  1  and  4  regularly  cor- 
respond to  two  plates  in  the  ambulacra  II.  and  lY.,  they 
receive  three  plates  in  older  individuals.  Thus  here  also  a 
movement  takes  place  in  the  ambulacra  towards  the  peristome, 
between  the  interradia.  It  is  only  a  little  less  in  degree  in  the 
unpaired  ambulacrum.  In  the  bivium  it  is  otherwise.  Here  it 
is  the  two  oldest  pUtes  that  are  the  most  pressed  j  the  following 
ones,  even  in  the  older  individuals,  preserve  their  elongated 
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form.  A  different  conditioiL  HtaDds  in  connezioD  with  6iis. 
MoBt  of  the  living  genera  of  Spatangidse  have  an  iniiuiiRl 
fasctoU,  which  forms  below  the  periproctiam  sn  oval 'ring, 
within  which,  as  Johannea  MuUer  first  obeerved  in  Briiao^ 
lyriffra^  long  tentactilai  cirri  come  forth,  the  pwes  of  which, 
m^efore,  are  also  sitnated  within  its  circnmferenoe.  At  the 
aame  time  the  case  is  that,  in  all  the  genera  famished  with 
an  in&aanal  faaciola,  in  botii  the  inner  rows  of  the  biTiom  the 
sixth  plate  and  some  of  the  following  ones — namely,  two  in 
Pakeotroput,  S^atangw,  and  Meoma  (which  has  an  incomplete 
fasciola) ,  three  m  Maretia,  Eckinocardium,  Lovenia,  Brvsapta, 
and  EupcUaiptSf  four  in  Brisma,  Kletnia,  Plaffionottu,  and  Xa»- 
thobriamts,  and  even  six  in  Breynia — have  a  difierent  fotiD 
&om  the  others,  inasmuch  as  thej  are  drawn  oat  towards  the 
middle  line  of  the  test,  and  form  together  a  prodnced  wedge. 
In  the  seventh  and  following  of  these  plates,  moreover,  the 
tentacular  pore  has  so  shifted  that  it  comes  within  the  fasciola. 
In  all  these  genera  it  is  also  the  rule  that  the  first  six  plates  of 
the  inner  rows  of  the  bivium  correspond  with  the  outer  mar- 
gins of  the  labrom,  sternum,  and  epistemum,  the  three  ventnl 
parts  of  the  unpaired  interradinm,  and  that  me  epistemal  pair 
of  plates  forms,  with  the  nearest  pair  of  abdominal  plates  on 
both  sides,  an  angle  {angulua  eputemalia)  which  receives  this 
wedge  of  product  plates,  and  m  different  genera  is  moie  or 
less  deep  or  open.  A  young  Briaaopna  lynjvra,  4"6  millinis. 
in  length,  presents  in  these  respects  tne  same  characters  as  the 
full-grown  individuals  J  in  both  it  is  the  fifth  ambolacrsl 
plate  that  corresponds  to  the  angle  between  the  stemnm  and 
epistemum,  and  the  sixth  to  and  with  the  ninth  that  enter  the 
epistemal  angle ;  aud  hence  it  is  clear  that  in  this  part  of  the 
biviam  daring  growth  no  shiftiog  takes  place  in  these  plates 
in  the  direction  of  the  peristome ;  ^t  we  rather  see  the  ambo- 
lacral  plates  here,  except  those  of  the  peristome,  become 
somewhat  elongated  with  age.  In  the  genera  which  ore 
destitute  of  a  fasciola  infraanalis  (such  as  Schizaater  fragHu, 
Det07-ia,  Affossizujj  Abafusj  Atravus^  and  Hemiaaier)  the 
plates  corresponding  to  the  scarcely  perceptible  angubu  tfi- 
stemalis,  which  is  not  alwa^  alike  on  both  sides,  are  but 
little  or  not  at  all  prodnced  in  a  direction  towards  the  middle 
line  of  the  test,  but  have  almost  completely  the  form  of  the  pre- 
ceding ;  and  tne  number  of  plates  of  the  bivium  which  occupy 
the  same  length  as  the  three  ventral  puts  of  the  unpaired 
interradinm  is  indeterminate, — in  Schizaater  seven,  in  ^(m^w 
six,  in  Abatia  seven  and  a  half  on  the  left  side  and  six  and  a 
half  on  the  right,  in  Desona  eight  and  a  half,  in  Aga»»izM 
six  and  a  half.     This  irregnlanty  is   most  considerable  in 
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Bdaottomoj  Graj,  at  least  in  Toimg  individuals :  I  Iiave  no. 
fall-grown  ones  at  ray  disposal.  In  the  whole  of  this  gronp 
conseqnently  the  wraiigemeatj  especially  in  the  interradia,  ib 
much  less  strict  and  symmetncal  than  in  those  with  in&aanal 
faadoUB.  These  latter  seem  to  prevail  among  the  recent 
Spatan^dss,  but  were  apparently  represented  only  in  the 
genus  Miotagto'  during  the  Cretaceous  period,  the  other 
genera  of  which  either  want  the  fascioU  or  have  it  peripetaloos 
or  composite,  and  with  this,  we  may  assume,  a  leas  re^lar 
arrangement  of  the  plates. 

A  strongly  depressed  form  of  body,  tiie  proximiJy  of  the  two 
rarfaces  (ventral  and  dorsal)  to  each  ouier,  their  onion  internally 
by  means  of  processes,  pillars,  arches,  and  chambers,  the  dis- 
tribution of  the  very  numerous  tentacular  pores  even  upon  the 
intenradia,  the  madreporite,  which,  in  most,  occupies  all  the  five 
^ncal  plates,  the  position  of  the  genital  pores  not  always  in  the 
apical  plates,  but  separate  &om  them  in  the  interradia — all 
these  are  characters  whidi,  with  others,  diatingaish  the  Cly- 
peastridffi  from  the  other  irregular  Ecninoidea.  On  another 
side  they  approach  the  re£;ular  Echinotdea  by  the  presence  of 
jaws,  by  the  small  alterability  in  form  of  the  peristome  during 
^irth,  which  is  dependent  upon  this,  and  ita  central  position 
in  the  ventral  surface,  opposite  to  the  pentagon  of  the  vertical 
sad  ^e-plates  in  the  dorsal  surface,  in  which  only  the  abnormal 
Dendratttnr  and  some  few  others  presrat  any  deviation.  When 
Inll-grown,  moreover,  they  have,  in  many  genera,  all  the  five 
ambulacra  alike  j  whilst  in  others  the  bivium,  to  a  certain  ex- 
tent, becomes  apparent  early,  or  gradually,  by  the  movements 
ud  changes  in  the  form  and  aise  of  the  plates,  which  are  more 
considerable  here  during  growth  than  in  other  Echinoidea. 
li.  Afassiz  uid  Johannes  Mttller  observed  how,  in  the  Ciype- 
oBtrioee,  the  corona  simplifies  itself  towards  the  mouth,  how  the 

Cxs  increase  more  in  breadth  than  in  length  (as  had  already 
a  noticed  by  Philippi  in  Echintu),  and  how  this  applies  most 
to  the  ambulacral  plates,  which  are  mserted  into  each  other. 

In  the  fnlly  developed  state  Eckirwct/amua  jntsiUue  and 
Iiaganum  depreeswn,  both  of  which  have  all  the  five  interradia 
connected  in  an  uninterrupted  sequence  of  plates,  are  regular, 
with  all  the  five  ambulacra  similar,  and,  with  the  exception  of 
the  periproctium,  essentially  also  all  the  interradia — as  also 
Biuxpe  Valeticienneai  and  £.  Stokeaij  Clypeaater  rosaoeua  and 
Sbiianoclypua  prostrattu,  in  which,  in  all  the  ambulacra  of  both 
bivium  and  tnvitun,  plate  2  in  the  former  and  plates  2  and  3 
in  the  latter  are  so  enlarged  in  breadth  that  by  means  of  them, 
m  their  outer  angles,  all  the  ambulacra  touch  each  other,  form 
a  complete  circle,  and  shut  off  plate  2  and  the  following  ones 
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of  the  ioterradia  from  plate  1,  which  takes  part  in  the  fonnar 
tion  of  the  peristome,  which  here,  as  in  ul  these  genera,  is 
complete,  t.  e.  composed  of  ten  ambalacra]  pUtes  and  fire  in- 
terradial  plates. 

Irregalar  forms,  with  a  hiriom  which  differs  fFom  the 
tnrinm,  are  Meltila  (hexap&ra)  and  Botuia  (Rumjikn},  id 
which  plates  2  in  I.  a  and  V.  h  become  enlarged  inwards,  and 
therefore  do  not  interrupt  the  unpaired  internidinm,  of  whu^ 
the  sequence  of  plates  is  continaous ;  whilst  the  former  in  the 
trinnm  and  in  I.  b  and  V.  a  has  plates  2  and  3,  and  the  latter 
plate  2  in  the  triTinm  and  plates  2  and  3  in  l.b.  and  V.  a,  bo 
dilated  that  they  form  a  ring  which  is  open  only  at  the  utt- 
paired  interradium,  and  by  which  the  sequence  of  plates  in  tbe 
four  paired  interradia  is  interrapted  and  in  each  of  uiem  peristo- 
mial  plate  1  separated  irom  the  following  ones.  Echinaradf 
niua  parma  and  Lobophora  are  irregular  m  a  contrary  way;  in 
them  plates  2  in  I.  a  and  V.  b  are  more  dilated  than  those  in 
the  tnvium  and  in  I.  b  and  Y.  a,  so  that  the  nnpured  inter- 
radinm  is  intermpted  in  a  much  greater  d^ree  than  the  paired 
ones.  All  Aese  also  have  the  peristome  complete,  composed 
of  ten  ambolacral  and  five  interradial  plates.  Arachnotda  is 
singular  in  having  the  oldest  ambnlacral  plates  so  strong 
dilated  in  breadth  that  in  all  five  interradia  plate  1  has  £i- 
appeared  from  the  peristome,  which  consists  only  of  the  ten 
first  ambolacral  pUtes,  forming  with  the  two  or  three  following 
ones  a  broad  connected  ring,  which  throws  the  interradia  iu 
away.  But  even  here  the  bivium  makes  itself  felt,  although 
in  a  small  degree.  Between  plates  2  in  I.  a  and  Y.  b  there  i» 
a  little  space  left  open  for  two  very  small  and  compressed 
plates  of  the  nnpairea  interradium. 

Thus,  whilst  in  the  Echinidie,  EcAinonaa,  and  the  Cassi- 
dolidffi  the  test  is  still  nearly  regular  and  regularly  divided 
into  ambulacra  and  interradia,  and  in  the  Spatangidie  the 
former  only  rarely  predominate  so  as  to  displace  the  latter  &om 
the  peristome,  in  tne  Clypeastridie  the  preponderance  of  the 
ambulacra  is  the  rule,  ana  in  most  of  them  the  interradia  are 
therefore  interrupted.  It  is  of  importance  to  ascertain  whether 
these  peculiarities  pertain  to  the  earliest  ages  or  make  their 
appearance  during  growth. 

A  Mellita  hexapora  6'5  millims.  long  has  great  distance 
between  the  rows  I.  a  and  Y.  h,  so  that  the  interradium  between 
them  lies  free  and  broader  than  in  the  others ;  bat  plates  2  in  I.  ( 
and  V.  a  of  the  bivinra  and  in  the  whole  of  the  trivium  have 
tdteady  become  so  widened  that  they  form  a  connected  circle 
which  excludes  the  following  plates  from  the  peristomial  ia- 
terradial  plate  1.     It  is,  however,  only  at  a  still  larger  siie 
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thftt  plate  2  also  is  so  dUstedthat  it  enters  into  this  circle:  «id 
this  increase  indicates  that  when  of  a  less  size  than  6*5  miilims. 
MeUita  may  have  all  its  ombolacra  separate.  This  is  actually 
the  case  in  EchinarachniuB  parma,  A  young  individual  of 
this  species,  6'd  miilims.  in  length,  has  all  £ve  ambulacra 
similar ;  and  their  plates  2  are  not  yet  broad  enough  to  affect 
the  fbim  of  the  intemdia,  all  of  which  are  free  and  connected 
in  mdntermpted  sequence.  But  at  a  length  of  34  miilims. 
plates  2  of  L  a  and  V.  i  in  the  bivinm  have  bo  increased  as  to 
tooch  each  other  and  intermpt  the  unpured  interradium, 
although  one  of  t^e  plates  2  is  excluded  &om  contact  with 
plate  1  still  only  in  iaterradia  1  and  4.  It  follows  from  this 
that  the  regular  form,  with  five  similar  ambulacra  and  five 
nnjilar  interradia,  is  the  primordial  one  in  the  Clypeastrida, 
which  is  retained  by  Echinoa/amtu  and  Laganum.  bnt  from 
which  Encope,  Cl^peaater,  and  Slolonocljfpua,  MeUita  and 
BcttUa,  EchToarachnitu  and  Lobophm-a,  together  with  ArtuA' 
rtoidet,  depart  during  growth,  the  five  last  named,  moreover, 
forming  a  bivinm.  Insure  towards  the  peristome  during 
growth  and  the  addition  and  great  multiplication  of  new 
plates  in  the  petala  which  are  destmed  for  the  branchi»  have  a 
great  part  in  these  changes.  The  "  equator  "  is  not  the  same 
during  the  whole  life  of  the  animal.  We  may  see,  by  com- 
paring several  Echinarachnii  of  different  ages,  how  a  great 
part  of  the  pUte  through  which  the  periphery  passes  gradually 
goes  over  to  the  ventr^  surface,  until  the  following  one  becomes 
visible  there,  and  the  periproctiam,  which  is  at  first  dorsal, 
becomes  finally  more  than  half  ventral.  At  the  same  time  the 
stoma  of  the  test,  as  in  the  Echini,  becomes  less  in  proportion 
to  the  whole  animal.  In  a  MeUita  hexapora  6  roilluns.  broad 
the  transverse  diameter  of  the  stoma  is  about  0*13  of  that  of 
the  disk,  at  8  miilims.  O'l,  at  35  miilims.  0*04,  and  at  80 
miUims.  (K)34. 

[To  be  contmuad.] 

UV. — Contributions  to  the  History  ^  the  Bydroida. 
By  the  Rev.  Thomas  Hincks,  B.A.,  F.kS. 

I.  The  SarcotheocB  {Nematophores)  of  the  Plumnlariidffi. 
[PUte  XX.  figs,  l-ff.] 
The  singular  organs  to  which  the  name  netmUophore  has  been 
assigned  by  Busk,  and  which  are  confined  to  the  Hydroid 
famdy  of  the  Flumulariidsej  have  been  investigated  by  several 
Me  observers ;  and  much  light  has  been  thrown  on  their  struc- 
tural and  physiological  history,  though  as  yet  little  is  known 
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<tf  their  preciBe  fdnction.  Menegliiiii  seems  to  have  been  the 
fint  to  QOtice  them;  he  wb«  followed  by  Huxley  (1849) ;  aiui 
a  few  years  later  Busk  gave  a  more  complete  and  accnnite 
accooDt  of  them,  and  drew  special  atteotion  to  the  importmt 
chancten  which  they  yield  to  the  systcmatist.  Allman  (1864) 
studied  the  contentB  of  the  nematophore,  and  established  the 
very  interesting  fact  that  the  soft  granolar  mass  contained  m 
it  has  the  power  of  emitting  extensile  processes,  very  simiUi  in 
stmctnn  and  behaviour  to  the  "  psendopodia '  of  an  Amaba, 
More  recently  (1872)  KJrchenpaner  has  minutely  described  iIk 
varieties  of  nematophore  which  occnr  in  the  different  gronpa 
of  Flnmnlariidie,  and  hsa  applied  the  results  of  hia  reK«ich  in 
a  revised  arrangement  of  the  family*.  After  all,  however,  one 
or  two  points  have  escaped  observation  which  are  worthy  of 
record. 

The  presence  of  thread-cells  in  the  protoplasm  of  the  nema- 
tophore has  been  noticed  by  Bosk  and  Allman.  They  seem 
not  to  occur  nnivoiBally ;  at  least  the  latter  ofaaerver  failed 
to  detect  them  in  Antennuiaria  anUrtnina,  Linn.  In  all  the 
species  which  I  have  examined  they  are  present,  and  occnp; 
the  same  position. 

It  has  heen  observed  that  these  thread-cells  are  never  carried 
out  in  the  *'  paeudopodia  " — a  remark  which  indicates  that  the 
true  structure  of  the  protoplasmic  o&hoot  enclosed  in  the  chi- 
tinous  case  of  the  nematophore  has  not  been  determined.  In 
all  the  cases  that  have  come  under  my  notice  the  temunal 
portion  of  the  sarcode-mass  was  divided  mto  two  distinct  and 
constant  lobes,  in  ooe  of  which  (the  euperior)  the  cluster  of 
thread-cells  was  immersed,  while  &om  the  other  (the  in&rior) 
originated  the  extensile  process. 

la  the  nematophores  whii^  stand  out  on  each  side  of  the 
calyole  in  ^laophenia  plwma  this  bipartite  stmctnre  may  be 
studied  to  great  advantage.  The  superior  lobe  (PL  aX. 
£?.  I.a)  is  elongate  in  iana,  and  extends  from  about  the 
middle  of  the  cavity  to  the  onter  extremi^  of  the  terminal 
apertore;  it  contains  a  number  of  rather  large  thread-cells, 
arranged  longitudinally  at  the  very  summit.  The  inferior 
lobe,  which  originates  at  the  base  of  the  other,  presents  s 
rounded  outline  (PI.  XX.  fig.  \,h)  when  at  rest,  and  is  com- 
posed of  a  simple  granular  substance. 

In  Plumularia  Mtaoea  (PI.  XX.  fig.  2)  the  bilobate  chaiscter 
is  equally  marked,  though,  from  the  nature  of  the  chitinons  cnp 
or  bowl  in  which  the  nematophore  terminates,  the  two  bbea 
are  more  nearly  on  a  level  than  in  the  previous  species.    At 

*  '  Ueber  die  Hydnndenfamilie  PlumularidfD,  enuelne  Orn^^wii  der- 
nlben  (wd  ihie  Fruchtbehalter.'    Hambn^,  1872. 
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tKe  same  time  the  portioii  contajning  the  thread-cells  stands 
ont  as  airell-Toimdra  prominence  above  the  margin  of  the  CQp, 
while  the  eztenaile  lobe  oiiginatea  at  one  side  of  it,  a  litue 
below  the  sommit.  I  have  observed  the  same  structure  in 
Pbimtdaria  pinnaia. 

The  division  of  the  Butode-mass  towards  ita  npper  eztremitj 
into  two  processes  with  different  functions  is  very  apparent  in 
the  mesial  nematophore,  which  adheres  to  the  Jront  of  the 
calycle  in  Agtaephenia  plvana.  In  this  case  the  chitinoos  tube 
of  the  nematophore  is  not  merely  famished  with  a  terminal 
aperture,  bat  also  commnnicates  with  the  cavity  of  the  calycle 
to  which  it  is  attached.  The  lobe  bearing  the  thread-cells  ex- 
tends to  the  top  of  the  tabe ;  the  eztensUe  (or  inferior)  lobe 
only  to  the  point  where  this  commnnication  exists,  and  here 
it  diBcharges  itself  into  the  c^ycie,  as  noticed  by  Allman,  who 
does  not  seem, however,  to  have  recognized  the  oonatant  diverai^ 
of  fimction  in  the  two  branches  of  the  granular  mass. 

Kirchenpauer  has  described  certain  species  of  AfflaojAenia 
in  which  me  tube  of  the  anterior  nematophore  has  a  second 
orifice,  placed  generally  near  the  point  at  which  it  begins  to 
stand  off  from  the  calycle ;  this  orifice  does  not  communicate 
vith  the  cavity  of  the  hydrotheca,  but  affords  a  passage  for  the 
extensile  lobe  into  the  surrounding  water.  He  proposes  to  de- 
signate nematophores  of  this  kind  "  double-mouthed  "  (zwei- 
miind^e).  This  observer  does  not  seem  to  have  noticed  the 
bilobate  structure  of  the  lateral  nematophores,  which  I  have 
JDst  described. 

We  may  distinguish,  then,  in  the  nematophcwe: — (1)  the  cbi- 
tinons  case,  which  may  be  simple  (PI.  XX.  fig.  1 }  or  compound 
(fig.  2),  and,  if  simple,  furnished  with  one  orifice  only  or  with 
two ;  and  (2)  the  soft  granular  of&hoot  from  the  ectoderm  per- 
vading it,  which  may  be  either  entire  and  destitute  of  terminal 
threa£cells,  or  divided  into  two  lobes  above,  one  bearing 
thread-cells  and  the  other  extensile. 

The  protoplasmic  processes  which  are  emitted  br  the  inferior 
lobe  have  been  well  described  by  Allman.  TTiey  are  very 
mutable,  and  exhibit  frequent  changes  of  form,  often  attaining 
a  great  length.  Sometimes  they  are  cylindrical  and  slender, 
stretching  along  the  stems  and  branches,  to  which  they  are 
closely  appressed  and  along  which  they  glide  slowly,  almost 
imperceptibly,  in^nuB^like  fashion:  sometimes  they  appear 
<:lavate  at  the  extremity ;  sometimes  they  swell  out  at  mteirala 
into  bulbous  dilatations.  Occasionally  they  may  be  seen  to 
reach  across  to  a  neighbouring  branch  and  fix  uie  extremity 
upon  that ;  and  rm^ly  they  give  off  two  branches  at  the  top, 
Which  move  in  opposite  directions  (PI.  XX.  fig.  3,  b).    I  have 


D,g,t,.?<i  I,,  Google 


388       £ev.  T.  Hincks  on  the  HiaUny  ofOie  Hydroida. 

ofaseiTed  tliem  in  s  state  of  great  flctiTity,  aa  I  have  mentioDed 
elsewhere^  on  a  joung  apccimen  of  Humuiariajrutescau,  wbidi 
they  completely  inveated  with  "  a  multitude  of  goBsamei-like 
tliTeadfl."  These  extraordinary  prolongations  of  the  giHaahr 
mass  in  tlie  nematopliore  can  be  entirely  withdrawn. 

The  action  of  the  thread-cells  on  the  superior  lobe  ia  mwi 
more  rarely  witnessed ;  Meneghini  seems  to  have  noticed  it, 
but  without  comprehending  its  true  nature.  On  a  speciineii 
of  Aglaophenia  pluma  I  have  seen  the  contents  of  the  nemato- 
cysts  dischargea,  and  the  long  delicate  threads  streaming  up- 
wards &om  the  extremity  of  the  lateral  nematophores  (PL  Xa. 
fig.  l,a).  These  fine  extensile  lines  were  cast  outto  enoimoiu 
distances,  intertwining  and  waving  about  in  the  water :  three 
or  four  were  UBually  emitted  from  each  cluster  of  thiead-celli ; 
and  in  some  cases  I  noticed  that  the  cyst  itself  was  raised  to 
some  height  above  the  nematophore  and  borne  on  a  slender 
pedicle.  At  times  a  tuft  of  the  threads  might  be  seen  slJSvl^ 
contracting,  and  I  have  observed  one  dragging  down  with  it 
a  mass  of  stuff  which  it  had  collected. 

The  sight  of  this  wonderful  apparatns  in  fiill  action  was 
singularly  interesting,  and  it  was  impossible  not  to  feel  that  it 
must  bear  some  important  relation  to  the  Efe  of  the  Hydroid. 
I  may  mention  that  the  specinieu  on  which  the  thread-celk 
were  in  action  showed  no  trace  of  peeudopodia. 

It  is  difficult  to  form  a  conjecture  as  to  the  function  of  these 
curious  appendages.  They  have  been  regarded  as  org»is  of 
defence ;  and  Kirchenpaner  proposes  to  rank  them  with  the 
polypitee  and  gonozooids  of  the  Hydroid  colony  under  the  name 
of  the  "  defensive  zooids"  ( Wehrthiere}.  But  it  seems  to  me 
very  donbtiul  whether  this  is  the  tme  interpretation  of  the  ite- 
matophore.  I  am  inclined  to  think  that  its  ftmction  may  be 
in  great  measure  nutxitive :  the  pseudopodia  at  least  seem  much 
better  fitted  for  the  work  of  alimentation  than  for  that  of 


If  we  may  accept  Prof.  Allman's  very  ingenious  theory  of 
the  structure  of  the  fossil  Graptolites,  we  shiQl  have  important 
evidence  in  favour  of  this  view.  He  r^ards  them  as  moipho- 
logically  Plumulariidans  in  which  the  development  of  hydro- 
thecie  has  been  suppressed  by  the  great  development  of  the 
nematophores*.  In  short,  according  to  his  interpretation,  the^ 
were  PlumulBriidans  in  which  the  ordinary  alimentary  zooid 
(the  polypite)  was  wanting,  and  the  function  of  nutrition  pro- 
bably devolved  altogether  on  the  nematophores.  If  this  view 
be  correct  we  shall  have,  as  Altman  has  remarked,  in  the 

*  '  HoDOgn^h  of  the  Gjmnoblaatic  or  Tubolariaa  HjinAit,'  put  ii- 
p.  170. 
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nematophoie  of  the  existing  Plvmularia  "  the  last  traces  of  the 
Btractare  of  its  ancient  repreBentative,  the  Graptolite." 

In  this  case  we  must  conceive  of  the  remote  ancestoTB  of  oar 
recent  forms  as  obtainiDg  their  food  altogether  after  the  maimer 
of  a  Bhizopod,  by  help  of  the  psendopoois^which  still  BOiriTe 
to  sopplement  the  wort  of  the  polypite.  This  view,  however, 
tfaoQgh  ahly  supported,  can  hardly  claim  at  present  to  be  more 
than  a  happy  conjecture. 

A  wora  as  to  the  terms  employed  in  this  department  of 
Hvdroid  morphology-  With  oar  present  knowledge,  nemaio- 
phore  can  scarcely  be  accounted  an  appropriate  designation  for 
these  singular  appendages.  The  presence  of  thread-cells  is 
certainly  not  the  most  significant  or  distinctive  character  which 
they  exhibit ;  and  it  would  seem  that  it  is  not  universal.  As 
we  have  already  the  terms  hydrothecte  and  gonotheca,  I  should 
propose  to  name  them  aarcoUiectB,  while  the  offshoot  irom  the 
ectoderm,  which  they  enclose,  may  be  appropriately  called  the 
taroMtyU, 

II.  New  Spedea  o/'Plumularia  (P.  comn-copise,  Binek»). 
[Plate  XXI.  figB.  1-8.] 

I  have  lately  obttuned  at  B&acombe  a  new  PlumuJaria, 
vhich  exhibits  some  interesting  points  of  structure.  In  the 
form  of  tbe  calycle,  the  jointing  oi  the  stem  and  branches,  and 
the  general  arntngiement  of  the  sarcothecra  (nematophoree)  it 
resembles  P.  Caiharina,  Johnston ;  but  from  this  species  it 
differs  notably  in  size  and  habit,  in  the  form  of  the  gonotheci^ 
and  in  the  alternate  arrangement  of  the  ramules.  It  is  ro- 
loarkable,  however,  that  while  the  pinne  are  usually  alternate 
snd  somewhat  widely  separated,  one  or  two  of  the  lowest  pairs 
are  not  un&equently  opposite,  as  in  P.  Caiharina.  Ajiotber 
distinction  between  tne  two  forms  is  to  be  found  in  the  stractnrfl 
of  the  sarcothecee  that  occur  one  on  each  side  of  the  calycle ; 
m  P.  Caiharina  they  are  pedunculate,  In  the  present  species 
sessile.  Loo^ng  at  the  whole  assemblage  of  differences  and 
points  of  resemUance,  it  seems  not  improbable  that  we  mav 
nave  in  P.  comu-ixpias  a  derivative  feom  P.  Catharina,  though 
it  is  now  a  strongly  marked  and  well-established  form. 

Fam.  Fhunulaziids. 

Genus  Fluhulabu,  Lamarck  (in  part.). 

P.  comu-copice,  n.  sp. 

iYutnu  distributed  at  intervals   on  the   creeping   stolon. 

8lem$  recurved,  regularly  jointed ;  a  single  intemode  between 

diose  which  bear  the  tamulea.     Pinnee  generally  alternate, 
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oocaBionally  oppoaite  towards  the  base  of  the  plome,  nmple, 
moderatelr  diatoot,  a  single  calvde  on  the  nuun  stem  at  uni 
origin.  HydrotheixB  cup-shaped,  deep,  with  an  even  tnatgin, 
separated  by  two  joints.  Sarcoueca  bithalamic,  one  on  each 
side  of  the  calycfe  above  and  one  below  iL  two  on  the  iIlte^ 
.  mediate  intemodes  of  the  stem  and  one  on  uioee  of  the  pimue^ 
and  two  on  the  longer  intemode  ne«i  theii  base.  Chmatkau 
shortly  pedunculate,  springing  singly  or  in  pain  ftoa  the  bsK 
of  the  calydea  both  on  ths  stan  and  dbiib  :  foi^e  in  the 
diape  of  Mt  inverted  bcn^coiTed  inwAmtaWBidsthecalyck} 
■{lertuK  snboral,  oblique ;  two  saroothecs  near  the  base :  male 
mknown. 

Height  of  plumes  about  }  inch. 

Hob.  On  stones,  dredged  off  the  Ca^wtone  at  Ilfracontbe. 

The  plumes  of  P.  eomu-copia  are  compact  and  ali^dj  re- 
curved. The  pinnas  are  not  very  distant,  and  of  modetate 
length,seldom  bearing  more  than  six  calycles;  I  have  never  seoi 
them  branched.  The  intemodea  which  separate  the  hydrothecs 
are  not  nearly  so  bng  as  in  F.  CatluMnna,  and  bear  only  one 
sarcotheca,  whereas  there  are  two  or  three  in  the  latter  apecies. 
The  mach  greater  length  of  the  intemodee.both  on  the  stem 
and  branches,  in  P,  Catharina  confers  on  uiis  species  a  ver^ 
distinctive  habit.  It  approaches  P.  comu-ayna  in  many  of 
the  details  of  its  stmctnre,  but  not  at  all  in  general  appearuce. 
The  pinnai  of  the  latter  apecies  are  decidedly  alternate,  with 
the  exception  I  have  mentioned  above.  The  most  striking 
feature  undoubtedly  is  to  be  found  in  the  gonothecse,  the  pecu- 
liar form  of  which  has  suggested  the  specific  name*.  Thej 
originate,  as  in  P.  Cathanna,  at  the  base  of  the  calyclfs, 
sometimes  singly,  but  frequently  in  purs,  and  are  perfectly 
hyaline  and  of  the  most  delicate  texture :  ther  are  of  ample 
size  and  most  gracefiilly  curved,  bearing,  like  the  similar  parts 
in  the  allied  species,  two  of  the  bithalamic  sarcothecta  near 
the  base.  The  polypites  are  adorned,  just  below  the  tentacles, 
with  a  conspicuous  belt  of  opaque  white,  which  forms  a  striking 
feature. 

in.  Beprodvetion  by  Fiation  in  Campannlaria  neglecta, 

Alder. 

[PUte  XX.  %  4.] 

AUman  has  described  a  case  of  reproduction  by  spontaneous 

fission  in  a  Campanularian  Hydroid  which  he  has  referred  to 

a  new  genus  under  the  name  of  Schixoeladium'^,     I  have  had 

*  The  gODotheca  is  like  an  excLuiaita  little  ojital  comacopia. 

t  Beport  of  the  Britiah  Aaeoaation  for  the  AdTttncement  of  adene^ 

1670  {  'nonogr^di  of  the  OTnmoblaatic  Hjdioida,'  part  i.  p.  ISl. 
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the  oj^rtnm^  of  obaerrioff  die  aome  mode  of  derelopment  in 
Canimaintlana  neglectOf  Alder,  and  have  little  doubt  that  it  is 
far  from  uncommon  amongat  me  Hydroida.  In  the  month  c^ 
June  I  obtained  a  fine  colonj  of  the  Campanulana  bearing  a 
full  complement  of  poljpites  and  also  a  considerable  nnmber 
of  branched,  carrying  at  their  extremities  the  planuloid  extea- 
sions  of  the  ccenosarc  described  by  AUman  (PL  XX.  fig.  4,  x), 
I  am  inclined  to  think  that  they  were  of  greater  length  than 
thoae  of  Schizochdium,  but  in  other  reapecta  exactly  resembled 
them.  I  did  not  actually  witness  the  liberation  of  the  frnstaie, 
but  in  one  case  at  least  a  constriction  vas  rery  apparent  a  little 
within  the  chitinoos  tabe  of  the  stem,  at  which  point  no  doabt 
Bewation  woold  oltiinately  have  taken  place. 

I  confess  that,  with  great  deference  for  Prof.  Allman's 
opinion,  I  am  unable  to  accept  his  genns  Schizocladium,  which 
Beems  to  rest  on  a  single  character,  the  development  of  fiseioa- 
fimstnles  in  a  certain  way — a  character  which,  there  is  reason 
to  believe,  may  have  a  wide  range  amongst  the  Hydroida. 
There  seems  to  be  nothing  peculiar  in  the  trophoaome  of  his 
Eoophyte  bat  the  presence  of  the  fruttule-bearmg  branchlets ; 
there  is  nothing  in  Us  accoont  or  figure  of  it,  apart  from  this 
character,  to  indicate  that  it  is  even  specifically  distinct  &om 
known  forms  of  ObeUa  or  CampantUaria. 

The  observatton  of  reproductioQ  by  fission  in  Camp.  negUcta, 
and  its  probable  ooenrrencflj  as  recorded  by  Allman  himself, 
in  CoryptorjAoj  tend  to  show  that  ach%zocladi»m  may  be  a 
GommoQ  element  in  the  reprodtictiTe  history  of  the  Hydroida, 
tod  that  it  therefore  cannot  be  the  peciuiarity  of  a  genos. 
The  fnistale  with  its  braachlet  is  hardly  likely  to  exhibit  any 
DKHphological  peculiarities  that  will  serve  the  purpose  of  the 
elauifier.  Itpresents  the  same  character  in  Camp.  negleOa  as 
in  Allman's  Hydroid,  which  is  probably  an  Obelia. 

Prof.  Allman  has  made  a  most  important  and  interesting 
addition  to  oar  knowledge  of  the  modes  of  reproduction  amongst 
the  Hydroida ;  but  I  v^toie  to  think  that  he  himself  will 
hardly  care  to  retain  the  new  genus. 

rv.  Gladonema  radiatnm,  Dujardin :  Ou  Planoblaat. 
[Plate  XXL  Sg.  6.1 
Through  the  kindness  of  Dr.  Hudson,  of  Clifton,  I  have 
had  the  opportunity  of  examining  during  the  past  summer,  for 
the  first  tmie,  the  planoblast  of  viadoneina  radiatum,  which  he 
had  taken  at  Watermouth  near  Ilfracombe.  I  was  smpriaed 
to  find  the  tentacles  unbranched  and  furnished  with  only  one 
BOdorial  iqipendage.  In  this  state  thev  bear  a  very  close  re- 
semblance to  those  of  ClatxUellaf  the  only  important  difference 
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between  the  two  being  that  in  Cladonema  the  thread-cellfl  an 
distributed  in  several  clusters  (about  fire)  along  the  aim,  while 
in  Clavatella  thej  are  gathered  into  a  single  spherule  at  the 
extremity.  Van  Beneaen  has  obeerved  that  in  an  early  stage 
the  tentacle  of  the  planoblast  ia  destitute  of  brsuches,  and  is 
furnished  with  two  suckers :  it  appears  that  in  a  yet  eaHier 
stage  it  haa  only  one.  Allman,  in  the  concluding  part  of  hii 
great  work  on  the  Tubnlarian  Hydroids,  has  made  the  same  ob- 
servation, and  he  adds  that  "in  a  very  early  stage"  (before  the 
liberation  of  the  gonozooid)  "  the  toarginal  tentacles  are  mile 
nmple."  At  the  time  of  detachment  one  suctorial  ^)penaage 
has  been  developed;  and,  according  to  the  observation  of  Van 
Beneden,  a  second  makes  its  appearance  before  the  branching 
of  the  tentacle  commences*. 

Judging  from  Allman's  exquisite  figure,  the  bifnrcstion  of 
the  tentacles  be^ns  at  a  later  period  in  Cladonema  than  it  does 
in  ClavateUa ;  m  the  latter  the  minnte  lobes  on  the  maigiii  of 
the  disk,  in  which  they  originate,  exhibit  almost  immeoiatel; 
a  slight  depression  in  the  centre,  indicating  the  fhtme  oonne 
of  development. 

I  was  macb  interested  in  watching  the  curious  habits  of  the 
young  Cladonema.  It  was  exceptionally  hardy,  and  throve 
welt  m  confinement.  But  after  a  short  time  it  proceeded  to 
reverse  its  swimming-bell  (just  as  a  man  might  throw  off  bu 
coat  on  oommencing  a  piece  of  hard  labour) ,  aiul,  firmlyplantiiig 
itself  on  its  suctorial  appendages,  made  a  vigorous  attack  on 
the  minute  crustaceans  that  swarmed  in  the  surrounding  water. 
The  manulninm,  unimpeded  by  the  restraint  of  the  umloella, 
and  placed  on  a  decided  vantage  ground,  moved  eagerly  from 
side  to  side,  and  with  the  aid  of  it«  well-armed  oral  lobes 
succeeded,  I  have  no  doubt,  in  securing  abundant  supplies. 
The  zooidin  this  condition  presented  an  extraordinary  figure: 
the  characteristic  grace,  with  mnch  of  the  familiar  appearance, 
of  the  Medusa  had  vanished;  and  the  stout  cylindricarprohoBcis, 
mounted  on  a  kind  of  pedestal  and  swaying  to  and  &o  as  the 
little  EntomoBtraca  played  aboat  it,  offered  a  strange  contrast 
to  the  exquisite  form  of  which  Van  Beneden  could  say,  "  rien 
s'est  gracieox  comme  nn  Cladon^me." 

The  retroversion  of  the  umbrella  has  been  noticed  in  several 
species  and  by  several  observers — but  always  as  occurring  late 
in  the  life  of  the  zooid.  and  shortly  before  the  escape  ot  the 
generative  products.  When  the  walls  of  the  mannbnnm  were 
already  laden  with  ova,  I  have  seen  the  swimming-bell  in  the 
planoblast  of  Stfncmryne  eximia  thrown  back  and  contracted 
mto  a  small  mass,  to  which  the  tentacles  were  atill  attached. 
*  ■  La  Fanne  Uttorale  de  Belgique :  Polypes,'  1666,  p.  MS. 
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The  locofflodre  organ  perished,  and  the  zcxnd  in  its  laat  Btage 
retoised  to  the  condition  of  the  polypite.  Bnt  in  the  case  of 
the  jonng  Cladonema  the  ambreUs,  though  ererted,  continued 
otherwise  unchanged,  and  manifested  its  healthy  condition  hj 
vigoioas  contractile  movements ;  it  was  clear  that  at  any 
moment  it  might  be  restored  to  its  normal  position,  and 
discharge  its  fimctions  as  efficiently  as  eyer. 

This  peculiarity  of  habit  in  the  planoblast  of  the  Ciadonema 
no  doubt  connects  itself  with  the  presence  of  organs  of  attach- 
ment, which  amongst  the  natatory  gonozooids  it  iuone  possesses. 

I  may  mention  that  I  was  unable  to  detect  any  thread-cells 
on  the  umbrella,  nor  is  there  any  reference  to  their  existence 
in  Allman's  description ;  bnt  they  are  represented  in  Kr. 
Holdsworth's  ezcellent  figure  engraved  in  my  '  History  of  the 
Bridsh  Hydroida'*. 

V.  Zanclea  [GemTnaria)  implexa,  Alder. 

I  have  to  record  the  occurrence  of  this  very  beautifnl 
Hydioid  at  Ilfracombe,  where  it  was  found  on  the  Capstone, 
and  dredged  up  &om  a  moderate  depth  not  very  far  from  shore. 
In  the  former  locality  it  grew  on  Laminaria-ioois  in  the  lower 
rock-pools.  All  the  specimens  obtained  were  spreading  over 
masses  of  Cellawra,  in  the  orifices  of  which  the  polypites  were 
lodg^ ;  Mr.  £u>dge  obtained  it  in  the  very  same  habitat  at 
Seiuiam  Harbour.  Hitherto  this  species  has  only  been  met 
with  on  the  coasts  of  Northumberland  and  Scotland. 

The  form  found  in  Devonshire  is  the  one  first  described  by 
Alder  as  Cor^e  pe^om'ca,  which  he  subsequently  considered  to 
be  the  young  of  his  Tubutaria  ( Goryne)  implexa — and  is  iden- 
tical with  the  Corynejyriareus  of  Allman,  and  the  C.  margarica 
(natnral~size  figure)  of  Wright.  It  is  also  the  one  so  beautifully 
figured  in  AUman  s  '  Monograph'  as  Oemmaria  implexa,  the 
polypites  of  which  are  borne  on  short  and  simple  stems  about 
naif  a  line  in  height.  At  first  sight  this  form  seems  very 
unlike  the  Hydroid  with  branching  tubes,  growing  gregariously 
and  forming  "  a  densely  tangled  mass"  from  a  half  to  three 
quarters  of^an  inch  in  height,  which  Alder  has  described  as 
his  Coryne  implexa.  I  have  little  doubt,  however,  that  the 
tvo  most  be  referred  to  the  same  species. 

I  have  fine  specimens  of  Zanclea  implexa  from  the  Firth  of 
Forth,  kindly  supplied  by  Dr.  StrethiQ  Wright,  in  which  the 
two  forms  are  associated.  The  creeping  stolon  gives  off  many 
■hort  stems  enclosed  in  a  polypary,  which  tapers  slightly  down- 
wards and  is  annulated  throngnotit  the  greater  part  of  its  length, 
the  upper  portion,  however,  being  smooth  and  of  more  delicate 

•  'Huttnjofthe  Brituh  Hydroid  ZoophjtaB,' t<^  iL  pL  II.  fig.  a". 
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BMteiuI  than  the  rest.  These  ue  tmbmodied,  and  be»  kt 
their  Bnmmit  a  single  polyphe.  Associated  with  tlieai  ir 
ranch  longer  stems,  brsBched  for  the  most  part  imilftteiaQy, 
and  invested  by  a  poljpaTT  exhibiting  the  cnriona  sLructun 
described  by  Alder.  Polypites  are  borne  on  the  snmmit  of  die 
main  stem  and  of  the  several  ramnles.  The  polypaiy  is  com- 
posed  of  two  layers  or  coats,  distinctly  separated  from  one 
another — the  outer  transparent  and  membnraoBs,  the  innn'  of 
a  decided  hom-colonr  and  for  the  most  part  strongly  ringed*. 

Every  here  and  there  portions  occur  in  which  ue  aepanriicni 
of  the  two  coats  is  not  apparent ;  bat  thronghont  the  greater 
part  of  the  stems  and  branches  it  is  strongly  marked. 

The  inner  tnbe  is  completely  filled  by  the  coenosarc;  it« 
carinated  rings  are  connected  with  the  epidermis  by  freqaeot 
'  processes.  Towaids  the  base  of  the  stems  this  singalax  stmc- 
tore  is  not  generally  distingaishable ;  bat  the  "  thin  and 
transparent "  polypaiy,  which  AUman  describes  as  occniring 
in  his  specimens  for  some  distance  below  the  polypite,  is  do 
.doubt  the  epidermal  layer,  forming  in  other  parts  m  the  stem 
a  continnons  distinct  envelope,  and  enclosing  the  annnlated 
tnbe  which  immediately  Burrotutds  the  coenosarc  It  at^iean 
that  the  form  with  short  and  simple  stems,  associated  u  the 
Firth-of'Forth  specimens  with  the  larger  branched  form,  sot 
uncommonly  occurs  alone :  and  as  in  this  ctmdition  it  bean 
the  reproductive  bodies  freely,  it  cannot  be  accounted  im- 
mature. 

That  the  Tt^tUana  impUxa,  Alder,  and  the  Firth-of-Forth 
species  are  identical  is  beyond  a  question  f :  and  Dr.  Wright's 
^Kcimens  show  that  the  humbler  ibrm  described  by  MAn 
(as  Coryne  pdagica)  and  by  Altman,  and  found  by  myself  at 
Hfiacombe,  is  only  one  state  of  the  same  species.  A  complete 
diagnosis  of  Zmdea  impleseay  therefore,  must  include  the 
branched  double-coated  stem,  which  belongs  to  the  perfect 
condition  of  the  eoophyte. 

The  polypites  have  five  or  six  large-headed  tentacles  ronad 
the  oraiextremi^;  the  rest  have  verysmaUcapitulayCantainbg 
a  few  thread-cells.  I  have  noticed  a  large  oval  thread-cell  at 
the  base  of  most  of  die  tentacles  and  imbedded  in  the  ectodem 
at  variotts  points,  where  tentacles  would  probably  have  been 
developed.  Occasionally  one  occurred  in  the  course  of  an  anij 
and  a  group  on  die  surface  of  the  body. 

The  gonophores  are  borne  in  large  clusten,  and  nnmbw 

•  rKfe'Srtoi7oftlieBTitishH;droidZooph7tM,'pL9.fig.  Si. 

t  I  bave  compared  apedmeng  of  tlie  polypuj  of  tha  forme^  taceiTtd 
frmn  Mr.  Alder,  with  tae  latter ;  and  tEej  eutctlj  Bgiea,  u  umSj  ob- 
•erred  hj  Wri^t 
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Bometiines  m  many  as  ktsd.  The  sacs  eontamiiiz  thiead- 
cells  on  the  ombmla  of  the  planoblast  were  placed,  in  the  H- 
fracombe  specimenfl,  a  little  way  above  the  tentacolar  bolbs ; 
th^  are  represented  in  the  same  position  in  Alder's  figure ;  bat 
AlunaD  describes  them  as  extending  npwards  for  some  distance 
from  the  base  of  each  tentacle. 

,  I  have  referred  the  Corynt  implexa  of  Alder  to  Gegenbant'a 
genns  2rancUa,  and  at  present  I  see  no  reason  to  change  this 
riew.  M'Crady,  indeed,  has  institnted  the  genns  Oemmona 
for  a  planoblast  which  seems  to  agree  in  all  essential  (generic) 
points  with  that  of  onr  British  form ;  the  trophosome  he  had 
not  discovered,  Bnt  I  can  find  no  sufficient  gronnd  for  this 
addition  to  an  already  oppressive  nomencIatOTB ;  ZancUa  and 
Oemmaria  seem  to  me  to  embrace  one  and  the  same  generic 
type.  The  main  characteristics  of  Oegenbaur's  genns  are  a 
^ll-shaped  umbrella,  a  moderately  long  mannbrinm  with 
simple  mouth,  foor  radiating  canab,  tentacles  springing  from 
non-ocellated  bulbs  and  fiirnished  along  their  coune  with 
pedunculated  sacs  contuoing  tbread-celu,  and  certain  pro- 
minent  "  ribs"  on  the  umbrella,  in  which  thread-cells  are  en- 
closed ;  and  these  are  leallr  the  essential  characters  of  Oem- 
maria, Allman,  howeverj  has  adopted  M'Crady'a  genus,  bnt 
has  not  eiven  us  his  reasons  for  doing  so.  It  is  of  course 
possible  that  the  structare  of  the  pedunculated  sacs  on  the  anna 
of  Zandea  costata  (Q^enhaur)  may  diffier  easestially  fix>m  that 
of  the  similar  organs  on  (hryne  impisxa,  Alder:  but  it  is 
hardly  probable.  It  is  also  possible  that  the  "ribs"  on  the 
umbrella  of  the  former  may  not  correspond  with  the  "  sacs  " 
on  that  of  the  latter,  though  it  seems  likely  enough  that  the 
same  kind  of  structure  is  intended  in  both  cases.  Bat  with 
OUT  present  information,  and  looking  to  the  whole  group  of 
characters,  it  seems  to  me  better  to  bold  provisionally  at  least 
to  Gegenbaur's  name. 

Alexander  Agassiz  also  accepts  M'Crady's  genus  Oemmaria, 
and  has  given  us  his  reasons  j  ^'  the  form  of  the  bell,"  he  says, 
"  of  the  digestive  cavity,  and  of  the  tentacles  is  totally  dif- 
ferent in  the  two  genera.  "  The  form  of  the  bell"  is  a  very 
doubtful  generic  character ;  but  the  differences  in  this  respect 
between  the  supposed  species  of  Oemmaria  are  quite  as  great 
as  those  between  any  one  of  them  and  the  Zanelea  eottata. 
The_^»nw  of  the  digestive  cavity  is  a  matter  of  inferior  moment ; 
there  are  no  important  diderencea  in  size  or  structure.  The 
tentacles  may  not  agree  in  titape,  though  there  is  little  dis- 
agreement in  this  respect  between  ZaTtcUa  coaUUa  and  ZancUa 
iv^^txa ;  but  they  seem  to  be  similar  in  all  essential  points. 

On  the  whole  I  see  no  reason  for  di^wasessing  the  established 
name. 

28* 
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LV. — On  Cunpylonema,  a  new  Oemu  of  R^jftoa.  Bydie 
Ber.  Thohab  Hinces,  B.A.,  F.K.8. 
[PUto  XX.  8g.  6.] 
On  gtones  and  Btems  of  seaweed  collected  from  the  C^Mtone 
at  nfracombe  a  minute  FoItzood  has  occurred  to  me  not  on- 
Gommonlf ,  which,  though  doselj  resembling  the  weU-kmymi 
VaUceria  Id  general  appearance,  presents  an  anangement  X 
the  tentacles  so  remarkable  that  it  can  oclr  be  relerred  to  a 
new  genus.  I  suspect  that  it  may  prove  identical  with  the 
form  which  I  hare  already  charactenzed  under  the  name  of 
Valkeria  tremula*.  At  least  there  is  a  striking  agreement 
between  the  two  in  the  shape  and  size  of  the  zocecia,  and  the 
manner  in  which  the  colonies  are  distributed  on  the  creeping 
stolon  ;  and  as  I  was  unable  to  make  a  thoroogh  examination 
of  the  poljrpide  of  Valkeria  tremitla,  the  peculituity  in  the  ten- 
tacles, supposing  it  to  exist,  might  readily  have  escaped  me. 
This  point,  howerer,  must  be  1^  for  future  determination. 

ChuaPOLYZOA. 

Order  INFUNDIBULATA. 

Suborder  CTEH08I01UU,  Busk. 

Family  Tedcnlariida. 

Genus  Camptlonema,  Hincka. 

DtT.  i^wiXot,  bent,  and  rn/u,  a  thread  (tentade). 

Generic  ckaratOer. — Polyzoary  a  filiform  creeping  stolon,  on 

which  the  zooecia  are  distribiited  at  intervals  in  groups; 

zocecia  erect,  sessile ;  polrpides  with  eight  tentacles,  two  of 

which  are  bent  oatwaros  for  about  two  thirds  of  their  length, 

so  as  to  interrupt  the  circle  of  arms  on  one  side;  no  gizsud. 

CktmpyUmema  tremvhimj  n.  sp. 

Zocecia  very  small  and  slender,  oblong,  tapering  c^  to  a 
point  below. 

The  remarkable  arrangement  of  the  tentacles  is  the  one 
point  of  difference  between  this  form  and  VaOeeria,  The 
abrupt  rerersion  of  two  of  the  arms  destroys  the  circular  iana 
ai  the  tentacular  verticil,  and  gives  it  somewhat  the  shape  of  a 
hOTseahoe.  Six  of  the  arms  stand  erect  as  nsual ;  the  other 
two  are  thrown  back,  so  that  on  one  side  the  circle  is  Isoken. 
The  flexure  of  the  tentacles  takes  place  at  about  a  third  of  the 
whole  height  from  the  base;  this  pecuUari^gives  areryremark- 

*  "  Catalogne  of  the  Zoophjtea  of  Soalh  Deron  sad  Sontli  ComwiU," 
p.  6^  pi  xii.  %  0  (Ann.  Mat.  Hist  1863,  aar.  3,  vol.  iz.  p.  473). 
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able  and  distiiictiTe  appeuance  to  the  polypide.  The  Eoascia 
are  elender,  aad  taper  off  very  decidedly  below;  when  tbe 
polypide  ia  retracted  they  droop  a  little  to  one  side,  and  riae 
mto  an  erect  position  when  it  expands. 

The  polypideB  are  extremely  minute  and  delicate,  and  very 
nimble  in  their  habits ;  those  of  Vaiixria  uva  appeared  coarse 
and  clnmsy  beside  them.  They  are  destitute  of  a  g;izzard,  and 
present  altogether  a  very  simple  stractnre. 

EXPLANATION  OF  THE  PLATES. 
Plats  XX. 

J^.  L  Dim  of  the  lateral  tucothecn  (iiein»topiioieB)  of  Agla^Atma 
pbona,  linn.,  abowinc;  the  threaa-ceUa  in  ictdon :  a,  the  auperin 
lobe  of  the  loiooatfM  (i),  which  beara  the  tbrekd-cella  ;  b,  the 
inferior  h)be,  from  which  the  exteomle  proceaeea  uiee ;  e,  the 
ectoderni  of  the  oaaomxK,  from  which  the  aarcoe^le  oripnatee ; 
d,  the  chiliiioiu  cup  of  the  Htrcotheca. 

Rf.  3.  The  bithalanuc  sarcotheca  of  Piumuiaria  tetaeea,  Ellia,  showing 
one  of  the  esteniile  proceaaea  (pseudopodia)  given  off  from  the 
Bucoatjle:  a,  tbe  superior  lobe  with  thread-cells  j  6,  the  ex- 
tensile jroceea ;  x,  the  terminal  cap-shaped  chamber  of  the  aarco- 
theca,  in  which  the  two  lobes  are  lodged ;  y,  the  inferior  tnbolai 


Flf.  3.  The  same,  ahowiog  one  of  the  proeeasee  (b)  dividing  into  two 

bnnches,  of  which  one  tends  upwards  and  the  other  downwards. 
Kg,  S".  The  aame,  showing  a  piooeaa  with  bolboaa  dilatation  (i)  :  a,  Uis 

enperioT  lobe ;  t,  the  sarcosfyle. 
ffg.  4.   OampaHiilana  negUda,  AMta  :  x,  a"fisaion-frnstule  "  in  course  of 

finmation. 
Rg.  B.   Can^loHOna  trtmtdtim,  Hindu,  highly  magnified,  with  one  of 

the  polTpides  espandM,  showing  Uie  pecwar  amngement  of 

the  tentacles. 

Plat*  XXL 
Fig.  1.  TfumtitertR  eonm-eopia,  Hincks,  natural  iiM, 
^.  9.  A  portion  of  one  of  the  plumes,  magnified. 
Fig.  3.  Two  gonotbecs,  home  on  a  pwtion  of  the  main  stem. 
Fig.  4.  A  ealjcle  of  llunttlaria  Catfutrma,  Johnston,  showing  the  pedun- 

cnUte  sarcotheca  (z). 
Af.  6.  A  gonothaea  (fbmala)  of  Fbtnuilaria  CaOtorina. 
fC/.^.  Thenlanoblastof  Cla(fone)twradM(win,Dujaidin,inauearljctage 

of  derelopment. 

LVL — Notice  of  some  Species  ofFiahetfi'om  the  Pftilippine 
Islande.     By  Dr.  A.  GuNTHEB. 
Ths  British  Museum  has  recent^  obtained  a  series  of  the 
fishes  collected  by  Dr.  Adolf  Bemhard  Meyer  in  the  Philip- 
pine Islands.     'Hie  following  appear  to  be  nndeacribed : — 

Hatycephalua  Jaeciatua. 
D.  1  I  8|  11.    A.  11.    L.lat.calOO. 
7%e  angle  of  the  ^vsop^vulum  i*  armed  untk  three  apitue. 
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^e  upper  of  tohioh  ia  twice  at  long  aa  th»  mtddU  one,  and  mmWv 
Malfat  long  at  the  eve,  the  lowermoat  being  minute.  The  lengu 
of  the  head  is  one  third  of  the  total  (widioot  oawlfll),  and  id 
width  between  the  prssopercniar  spines  nesrij  one  half  of  its 
leneith.  The  inlerorbttal  epace  it  hut  tlighdy  comoiw,  and  its 
width  one  half  of  the  vertic*!  diameter  of  the  e^  or  two 
aeventhfl  of  the  length  of  the  snouL  The  spines  of  the  snpei- 
ciliaiy  edge  and  of  the  other  ridges  of  the  head  are  very  small, 
and  but  shghtlj'  prominent.  Lateral  line  smooth.  There  are 
eight  or  nine  scales  in  a  transverse  series  between  the  first 
dorsal  fin  and  the  lateral  line.  Grejish  brown,  with  broul 
irregnlarblackiBh-brown  cross  bands— -onejcorrespondingto  the 
first  dorsal,  and  two  corresponding  to  the  second,  being  the  more 
oonspicaoua.  The  first  dorsal  and  the  veatrals  nearly  endrelr 
black ;  the  rays  of  the  second  dorsal  and  anal  with  lurge  blacK 
spots  i  caudal  with  three  yery  large  irregular  black  blotches. 
Pectoral  deep  brown;  but  the  membrane  between  the  five  npper 
rays  is  transparent,  and  these  rays  are  spotted  with  brown. 
One  qiecimen,  from  the  Bay  of  Manila,  9  inches  long. 

Otolithue  leucitcua. 
D.IOJ^    A.^.    L.lat.c*55. 

Snoot  rather  obtuse,  with  the  lower  iaw  but  slightlr  pro- 
jecting beyond  the  upper.  Both  jaws  with  a  series  of  oistant 
canine-like  teeth,  the  anterior  of  which  form  a  pair  of  canines 
in  the  upper  law,  the  lower  jaw  being  without  canines  in  front. 
There  are  eignt  scales  in  a  tranarerse  series  between  the  spinoos 
dorsal  fin  and  the  lateral  line.  The  height  of  the  body  is  s 
little  less  than  the  length  of  the  head,  and  two  seven&s  of  the 
total  (without  caudal).  The  diameter  of  the  eye  is  a  littlb  ksa 
than  the  leng^  of  the  snout  and  two  ninths  of  that  of  the  bead. 
The  width  oi  the  interorbital  space  is  somewhat  more  than  the 
diameter  of  the  eye.  Fmopercultun  distinctly  serrated.  Fins 
BcalelesB.  Anal  spine  feeble.  CdoratioQ  uniform  silvety; 
vertical  fins  slightly  blackish  towards  the  margin. 

Two  specimens,  from  the  Bay  of  Manila,  6  inches  long. 

Atherina  lineata, 

D.4l|.    A.,\.    L.lat.37.    L.lransT.7. 

Evidently  chwelr  allied  to  A.en^achtentit, 

The  height  of  the  body  is  two  ninths  of  the  total  length 

(without  caudal),  the  length  of  the  bead  one  fonr^.    Eye  rerj 

large,  itn  dianteter  being  ecjual  to  the  widUi  <j  the  interorttttal 

■pace,  and  contained  twice  and  one  third  in  the  length  of  the 
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head.  Bnont  rery  short,  one  third  of  the  dimneter  of  the  eye. 
Pectwal  hing  aad  pointed,  u  long  u  the  head ;  dorsal  small, 
its  origin  nearly  midway  between  the  eoA  of  the  snout  and  the 
eitremi^  of  the  camUL  The  ralvery  band  is  narrow,  bordered 
•bore  and  below  by  a  very  conspicuoas  series  of  black  dots ; 
a  Aird  aeries  of  similar  dots  rons  along  the  middle  of  the  row 
of  scales  below  the  silvery  band. 

Two  specimens,  3^  inches  long,  from  Ceba ;  we  haTfi  re- 
cetved  ^so  two  others  from  Amboyoa. 

Salarias  hohmelaa, 
D.30.     A.  (2  +  )  19. 

Allied  to  Sabmasfiucut. 

Body  oomparattTely  short,  its  d^th  being  contuned  thrice 
and  one  eighth  in  the  total  length  (without  caodal).  Anterior 
profile  of  the  forehead  nearly  rertical.  Canine  teeth  none.  No 
orbital  tentacle,  no  crest  on  the  head.  The  donal  fin  is  not 
notched;  tiiis  fin,  as  well  as  the  anal,  is  elevated,  all  the 
spmea  and  rays  terminating  in  very  fine  filaments ;  both  fins 
connected  by  a  short  membratie  with  tlie  caudal,  which  is  also 
produced.     Entirely  black. 

One  example,  3  inches  long,  from  Ceba. 

LVII. — On  ike  Species  of  Asiatic  Iwo-horned  Rhinoceros. 
By  Edward  Bltth,  Hon.  Memb.  As.  Soc.  &e. 

In  some  remarks  on  two  speciea  of  Asiatic  two-homed  rhino- 
ceros {Ceratorhinta  of  Grray]  which  appeared  in  the  'Annals' 
(oniei,  p.  208),  Dr.  Crray  awards  to  me  the  discredit  of  sup- 
posing "  that  the  one  inhabits  the  east  coast  of  the  Bay  of 
Bengal  and  the  series  of  islands  extending  to  Sumatra,  and  the 
other  the  Malay  peninsula  and  Tenasserim.  separated  in  Bur- 
mah  by  the  Inrawaddy  river."  Xow  as  that  is  a  part  of  the 
globe  with  the  geography  of  which  I  happen  to  be  tolerably 
tuniliar,  and  as,  moreover,  I  have  especially  studied  the  fauna 
of  the  Andaman  axxi  Nicobar  Islands  and  was  the  first  to  bring 
to  notice  sundiy  species  inhabiting  those  islands,  it  is  therefore 
somewhat  unlikely  that  I  should  nave  suapected  them  of  har- 
bonring  such  an  animal  as  a  rhinoceros,  or  that  I  should  have 
ignored  the  fact  that  the  Tenasserim  provinces  and  northern 
part  of  the  Malayan  peninsola  constitute,  equally  with  the 
viorinces  of  Chittagong  uid  Arakan,  portions  of  the  eastern 
boundary  of  the  Bay  of  Bengal. 

I  do  know  for  certain  that  the  small  blackish  and  coarse- 
haired  rhinoceros  procored  at  Malacca,  an  example  of  which 
died  lately  in  the  Begent's  Park,  is  identical  with  one  of  those 
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inliabitiiig  the  Tenaswrim  provinces, — also  thit  a  two-bomed 
BpecieB  Di  Bom«  kind  inhabits  the  province  of  Arakan,  which  I 
{westune  to  be  the  same  as  that  obtained  in  the  contigooos  fOh 
▼inoe  of  Chittaffong,  viz.  S.  lanotis,  Sclater.  Bat  at  pieaent 
there  is  no  evicunce  to  show  that  the  latter  exists  aonthward 
(or  to  the  south-east)  of  the  Crulf  of  Msrtaban,  nnless  the  figure 
of  a  Tenasserim  skull  published  in  the '  Joninal  of  the  Astatic 
Society  of  Bengal'  (vol.  xzzi.  p.  156,  pi.  iii.  fig.  1)  repreaents 
that  of  ^.  lasiott»,yrh'xh  is  not  improbable.  That  theiattertt 
the  two-homed  species  which  has  been  killed  (as  I  was  asaartd 
bj  a  planter)  in  Assam,  where  it  is  considered  an  exceedingly 
great  rarity,  is  very  highly  probable ;  and  Dr.  J.  Anderaon 
mentioiiB  mat  while  at  BhamA,  in  Upper  Burmah,  he  "  was  in- 
formed br  an  intelligent  native  that  two-homed  rhinocerotes 
are  founa  in  the  Mogonny  district,  which  is  close  to  the  con- 
fines of  Assam,  and  as  far  north  as  the  twenty-flixth  degree  of 
north  latitude''  (Proc.  Zool.  Soc.  1872,  p.  129), 

The  larger  of  the  two  obviously  distmct  speuee  which  we 
have  seen  alive  in  London  {R.  hwiotU,  Sclater)  is  considered 
by  Dr.  Gray  to  exemplify  the  tme  R.  ntmatrentis ;  while  the 
smaller  of  the  two  he  imagines  to  be  identical  with  the  animal 
which  bore  the  long  and  much-carved  anterior  horn  upon  which 
R.  Crosfii,  Qray,  is  founded  (vtc^  figure  in  Proc.  Zool.  Soc. 
1854,  p.  250).  Mr.  Sclater  with  much  better  reason,  as  it 
appears  to  me,  assigns  the  smaller  species  to  the  veritable  nima- 
trenaia  j  but  mis  can  hardly  be  the  same  Sumatran  animal  as 
is  figured  under  that  appellation  by  Professors  Tenuninck  and 
H.  SchlegeL 

That  a.  Oromii  and  R.  lanotis  are  the  same  I  think  extre- 
mely probable :  for  I  have  seen  well-developed  horns  attached 
to  tne  skin  of  the  head  of  a  Tenasserim  male  of  the  small 
blackish  species,  the  skull  of  which  was  afterwards  cleansed, 
and  is  figured  together  with  those  horns  in  '  Joum,  As.  Soc. 
Beng.'  {he,  ctt.  pi.  iv.  fig.  1).  Though  of  similar  peculiar 
character,  the  anterior  horn  curves  much  less  than  in  R.  Crottiii 
while  that  the  very  remarkable  amount  of  curvature  of  the 
latter  is  normal  is  shown  by  the  existence  of  a  second,  though 
less  developed,  specimen  of  a  horn  in  the  moeeum  of  me 
London  Boyal  College  of  Surgeons,  bearing  the  number  3086. 
In  both  cases  (or  species)  the  noma  are  very  slender  except  at 
the  base,  and  the  structure  of  them  is  very  mncb  harder  and 
more  compact  than  in  other  rhinoceros-horns ;  for  which  reason 
they  command  so  high  a  price  among  the  Chinamen  (to  be 
elaborately  carved  upon)  that  fine  specimens  are  hardly  ever 
procurable  by  Europeans ;  and  therefore  it  is  that  we  do  not 
see  them  in  our  mnseoms.    The  size  of  the  R.  Oromi  horn 
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voald  Bait  JaaiotiU  ntber  than  the  other ;  uid  I  think  it  pro- 
bable that  the  second  or  poaterior  horn  will  prore  to  be  much 
shorter  than  in  the  smalleT  speciea.  The  Britiali-Mnsetini 
specimen,  apoc  which  the  name  Crotniwaa  founded,  measorea 
32  inches  over  the  cnrratnre,  and  is  17  inches  in  span  from 
base  to  tip. 

R.aumatrensis  wu  original  It  described,  and  somewhat  radely 
figured,  by  Son^n  BeQ  in  tne  '  Philoeophical  Transactions ' 
for  1793  (p.  282,  pi.  2).  His  epecimen  is  slated  to  have  been 
amale;  "the  height  of  the  shoulder  was  4feet  4inches"  (over 
the cnrvatore  of  the  body?);  "from  the  tip  of  the  nose  to  the 
end  of  the  tail  8  feet  5  inches.  From  the  appearance  of  the 
teeth  and  bones  it  was  but  yonng,  and  probably  not  near  its 
foil  size.  The  general  coloor  was  a  brownish  ash ;  under  the 
helly,  between  the  legs  and  folds  of  the  skin,  a  dirty  flesh 
coloor.    ....    The  ean  were  amaU  and  pointed,  lined  and 

edged  with  short  black  hair The  whole  skin  of  the 

animal  is  rough,  and  covered  very  thinly  with  abort  black  hair." 
Sit  T.  Stamfora  Raffles  remarks  of  the  animal,  aa  observed  l^ 
himself  in  Sumatra,  that "  its  hide  is  much  softer  and  more 
flexible  than  in  the  Indian  one,  and  is  not,  like  it,  cormeated 
into  platea  of  mail ;  it  has,  however,  some  doublings  or  folds, 
particularly  round  the  neck,  Bhoulders,  and  haunches,  rather 
more  distinct  and  denned  than  in  BeWs  drawing ' '  (Trans.  Linn. 
See.  vol.  xiii.  p.  268).  Upon  the  whole,  this  description 
applies  fJAirlv  to  the  stuffed  specimen  in  the  British  Mosenm, 
which  is  bebeved  to  have  been  procured  at  Pinang,  meaning 
the  acMacent  mainland  of  province  Wellesley ;  but  it  does  not 
suit  R.  huiotia,  either  as  regards  the  prevailing  shagginess  of 
the  hide,  the  length  and  colour  of  the  hairy  vesture,  the  very 
conspicuoos  long  pendent  fringe  of  hur  bordering  (hut  not 
lining)  the  ear-conch,  and  the  copiously  tnfted  taiL  Bat  the 
latter  is  represented  in  Bell's  figure  as  being  slightly  tufted, 
and  not  so  long  and  tapering  as  in  the  animal  from  Malacca, 
the  tail  of  which  had  some  scattered  hairs  upon  it  but  was  not 
distinctly  tufted ;  in  the  British-Museum  specimen  the  tail  is 
nrntilated.  Moreover  the  skin  of  R.  lasiotts  would  rather  be 
described  as  smooth  than  as  rough ;  and  in  this  respect  it  con- 
trasts remarkably  with  that  of  the  smaller  species. 

In  hie  '  Histoire  Naturelle  des  Mamroiidres '  M.  Fr^^ric 
Cnvier  supplies  two  figures  assignable  to  this  type  of  rhinoceros 
{GeraiorhtnuSf  Gray),  one  of  which  is  obviously  from  a  drawing 
from  life  of  a  very  young  calf,  which  he  erroneously  refers  to 
the  conspicnonsly  £stinct  single-homed  rhinoceros  of  Java  j 
and  in  his  supposition  of  its  representing  the  latter,  he  either 
overlooked  or  possiUy  renturM  to  snppien  the  indication  of 
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a  aeoond  and  posterior  horn,  vhich  could  scaioelr  fail  to  haTe 
been  shovn  in  the  original  drawing.  Even  at  utat  early  age 
a  rudiment  of  the  posterior  horn  most  needs  bare  been  sm- 
ficientlj  apparent  in  the  liring  animal,  as  shown  by  Schl^d'i 
figore  of  a  still  jounger  calf.  The  comparatiTelr  ron^  skin 
(olthongh  in  so  verj  juvenile  on  individual),  me  blac^h- 
brown  colour  of  that  skin,  and  especiallv  the  length  and  pecu- 
liar form  of  the  tail  combine  to  identify  the  animal  wim  the 
small  blackish  species  inhabiting  the  Tenasaerim  provinces  and 
Malayan  peninsula ;  but  still  I  do  not  understand  its  bong 
represented  as  so  very  slightly  hairy,  especially  imon  the  eaii, 
which  is  hardly  to  be  sumciently  accounted  for  by  the  yon& 
of  the  particulai-  specimen. 

M.  Fr^dric  Cnvier's  other  figure,  which  he  assjgns  to 
R.  swmatrenniy  appears  to  me  to  have  been  mode  np  &om  tiiat 
of  Bell,  aided  and  partly  misled  by  the  remark  of  Baffies 
oHiceming  the  plaits  or  creases  of  the  skin.  I  do  not  believe 
that  any  original  figure  of  a  CtireUorhttiua  would  have  refo^ 
sented  the  crease  on  the  flanks  as  extending  upwards  acroa 
the  loins.  The  attitude  and  poeitioD  of  the  limbs  are  essen- 
tially the  same  as  in  Bell's  figure ;  and  so  also  is  the  omonstof 
development  of  the  home ;  and  the  aocompanying  descriptitm 
and  meaanrements  of  both  aumt^ewu  and  suppMed  javanMW 
are  compilationfl.  Moreover  it  is  erroneously  assrated  that 
B.  aumatrejuu  was  named  B.  aondaicua  by  Messrs.  Raffles  and 
Horsfield,  inasmuch  as  that  name  was  first  applied  by  Geor^ 
Cnvier  to  the  lesser  one-horaed  species,  whicm  is  the  only  ihi- 
oocenM  that  inhabits  Sunda,  i.  e,  the  western  half  of  Java. 
It  follows  that  F.  Cavier's  figuie  assi^ed  to  atanatrentu  a 
of  no  outhorify  whatever  in  determinmg  whether  mther  or 
which  of  the  species  in  question  is  properly  entitled  to  that 
designation. 

liistly,  the  figures  assigned  to  B.  attmatreHnt  (adult  sad 
yoong)  by  Professors  Temminck  and  H.  Schl^et  were  made 
up  &om  stufied  specimens  in  the  Royal  Museum  of  NatDral 
History  at  Leyden ;  and  the  fore  limbs  of  the  adult  are  reive- 
sented  as  being  much  too  slender.  Otberwise  those  figures 
resemble  B.  lattotu  rather  than  the  small  blackish  species,  and 
have  the  comparatively  short  tail  of  the  former :  but  they  sr^ 
represented  as  being  very  inconspit^iouBly  clad  with  minute 
hairs,  which  would  scarcely  be  remarked  unlesa  especiiUly 
looked  for.  I  remember  distinctly  that  the  stuffed  adult  ape- 
eimen  in  the  Leyden  Museum  is  hairless  (unless  to  a  veiy 
slight  ezt^it  where  least  exposed),  and  that  the  young  (undv 
glass)  was  well  clad ;  but  not  suspecting  at  the  time  a  plurah^ 
i^  species  of  die  particular  type,  nor  now  such  species  have 
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twat  Hoved  to  dlffor,  I  did  not  examine  those  apecimens  so 
critickUr  as  I  Bhonld  now  do,  though  I  retain  the  impresBion  that 
the  adult  is  notably  larger  than  the  etaffed  ma.Ie  in  the  British 
MoseiuB,  or  than  the  aged  female  of  the  same  species  which 
hUely  died  in  the  Zoological  Gardens.  The  skeleton  of  a  80- 
mitnn  fem^e  in  the  mnaeom  of  the  Boyal  College  of  Surgeons 
Bgrees  in  stse  with  the  last  mentioned ;  but  although  a  very  old 
animal,  it  retains  its  front  teeth,  which  the  others  had  lost.  But 
the  sknll  of  9.  Buraatrao  male  in  the  same  collection  indicates  a 
consideimbly  larger  animal,  which  may  even  be  of  a  different 
specific  race,  ooiieep(mding  to  Schlegel  s  figure ;  bat  this  is  a 
iBatter  for  farther  investigation,  and  to  which  I  can  only 
iKommend  attention.  The  Leyden  beast  is  certainly  not  so 
large  b^  »  good  deal  as  is  the  living  B.  laaiotia,  which  appears 
to  be  still  growing,  and  has  much  increased  in  size  since  its 
arrival  in  this  coantry ;  bnt  it  is  not  likely  to  become  so  large 
aa  animal  as  the  adalt  of  the  lesser  smgle-homed  species 
{R.  tondaicis),  of  which  a  skull,  said  to  be  undoubtedly  from 
Somatrs,  has  lately  been  received  at  dw;  British  Museum. 

I  was  assured  at  Leyden  by  Professor  Schlegel  that  R.  au~ 
Motrenna  existed  in  Borneo ;  bat  an  fuiterior  horn  said  to  be 
&om  Borneo,  in  the  possession  of  Mr.  A.  D.  Bartlett,  would 
Mem  to  indicate  a  species  of  still  more  diminutive  size  than  that 
which  I  believe,  with  Mr.  Sclater,  to  be  die  real  samatrensia 
of  Bell,  the  mere  difierenoe  of  size  of  horn  being  not  the  only 
reuon  for  suspecting  that  the  Bomean  rhinoceros  will  even- 
tually have  to  be  lecogniEed  as  a  peculiar  species. 

I  mi^  also  here  mention  that  upon  lookmg  over  a  portfolio 
of  drawings  at  the  India  House,  belonging  formerly  to  the 
Earl  of  Homington  (Govemor-Geno^l  of  India  and  subse- 
qveotly  Marquis  of  Wellesley),  I  found  two  of  single-homed 
niinoceroe.  One  of  these  is  a  fair  representatiou  of  a  very 
JOBng  individual  of  B.  mmdaicut ;  the  other — which,  however 
faulty  in  general  outline  (being  much  too  deep  in  tne  body), 
18  finished  elaborately  as  regards  details — app^itB  to  me  to 
represent  a  peculiar  and  ondescribed  species.  The  folds  of  the 
cniraas  are  the  same  as  in  both  indicu*  and  tondaicus,  except 
the  one  which  crosses  the  nape  in  the  latter,  and  is  deflected 
backward  across  the  sboulder-Uade  in  the  former:  this  one  is 
intermediate  in  its  direction,  for  it  is  deflected  backward  much 
Bigher  upon  the  shoulder  than  is  regularly  the  case  in  B.indicaa. 
The  most  remarkable  peculiarity,  however,  consists  in  the 
coirasa  being  thronghont  oonspicaouBly  atndded  with  uniformly 
*m^  tabercles  (as  in  R.  aondatcus),  while  the  head  and  limbs 
are  rem^eeutod  as  wrinkled,  but  the  skin  quite  smooth  and 
<leToia  of  tuberclea,  and  in  this  respect  oontrasting  remarkably 
with  the  adjacent  parte  of  the  cairass.     I  cannot  think  that 
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any  one  who  looks  at  the  eUbonte  finish  of  this  drawing  fran 
a  uring  animal  can  readilj  suppose  the  pecoliarities  described 
to  be  &eaks  of  the  native  artist :  and  in  the  other  figme  (of 
indabitable  S.  totidaiciu)  the  head  and  limbs  ate  leimseoted 
•a  beinfr  tnberculated  nniformlr  with  the  coirasa.  MoieoTei, 
in  the  figure  of  very  juvenile  R.  aondaiciu,  a  slight  hairineuis 
represented  upon  the  back,  between  the  shoulder-fold  and  that 
which  crosses  the  loins  j  and  I  doubt  not  that  this  is  correctlj 
copied  from  the  living  specimen.  No  habitat  is  assigned  to 
either,  nor  aught  given  to  guide  respecting  the  dimensions ;  hot, 
without  desiring  to  attach  undue  importance  to  any  drawing 
made  by  an  ouBcientific  artist,  I  etill  cannot  help  thinking  thst 
the  one  in  question  indicates,  in  all  probability,  a  species 
hitherto  unsuspected — as  much  so  as  were,  until  quite  recentlj, 
the  additional  species  of  Asiatic  two-homed  rhinoceros,  which 
must  now  be  generally  recognized  and  accepted.  Be  it  re- 
membered that  for  many  years  a  male  of  S.  sondaiau  existed 
in  this  Gountiy  which  was  never  recognized  as  difiering  from 
the  large  B.  indicia  ;  and  we  only  know  it  now  from  the  two 
figures  of  it.  assigned  to  S.  indiau,  in  the  '  KaturaUst's 
Library^'  while  the  skeleton  of  an  adult  B.  sondaiau  in  the 
anatomical  museum  of  Quy's  Hospital,  in  Soathwark,  is  in  all 
probability  that  of  the  same  individual,  which  was  exhibited 
about  the  country  and  finally  deposited  in  the  Zoological 
G-arden  of  Liverpool,  at  a  time  when  the  larger  of  the  two 
Indian  species  was  much  leas  familiarly  known  to  us  than  it  is 
at  present.  That  particular  specimen  of  B.  aondaxcM  was  le- 
ceived  from  Calcutta ;  and  it  is  the  only  species  which  is  known- 
to  inhabit  the  Sundarbins  of  Lower  Beng^,  as  it  is  also  the 
only  single-homed  species  known  to  inhabit  the  Indo-Chinese 
countries  and  contiguous  MaWan  peninsula.  Although  the 
commonest  and  moat  widely  dimised  of  any  Asiatic  rhinoct^ 
t  can  learn  of  no  other  example  (£  it  having  ever  been  exhiUted 
in  Europe. 

Noti. — Since  the  above  was  in  print  I  have  seen  Mr,  Sclater's 


'Nature'  for  October  24th,  1872  (pp.  518,  519),  and  accom- 
panied by  figures  of  B.  Ituiotit  and  B.  ntmairenait.  Un- 
rortnnat^y  they  are  not  on  the  same  scale,  so  that  Uie  fbnner 
is  made  to  appear  the  larger  of  the  two,  and  the  attitude  of 
teuiolu  does  not  permit  of  the  distinctions  being  sufficiently 
shown.  At  present  the  tail  of  the  living  animal  is  much  moie 
largely  tufted,  and  the  long  hair  fringing  the  ears  is  more  de- 
veloped, than  appears  from  Mr.  Sclater's  figure  taken  frt>m  the 
animal  when  younger ;  uor  is  the  different  quali^  of  the  hair 
upon  the  body  sufficiently  apparent.  In  S.  ntmatrennt  this 
is  shorter,  much  coarser,  subuect,  and  of  «  black  colooi— in 
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B.  latiotu  longer,  more  itppreBBed  (or  tending  to  lie  flat  on  tlie 
skin),  of  a  light  greyish-brown  coloitr,  and  Homewhat  gliatenii^ 
at  certain  angles  ot  viBion.  In  £.  mmatrentis  the  muzzle  an- 
terior to  the  nasal  horn  is  much  broader,  and  the  space  between 
the  eat8  is  proportionally  much  leas.  Moreover  Mr.  Sclater 
states  that  "  the  tail  of  the  Malacca  animal  is  shorter  and 
nearly  naked :  in  that  from  Chittagong  it  is  longer  and  tufted 
at  the  extremity ;"  on  the  contrary,  it  is  conspicuously  shorter 
in  R.  lag^aia,  and  even  with  its  tim  does  not  descend  so  low 
as  in  the  other.  That  of  £.  aumatrentia  is  correctly  represented 
in  Ur.  Sclater's  figure  of  the  species,  in  which  also  the  verr 
strongly  marked  crease  behiua  the  shonldos  is  not  at  aU 
exaggerated. 

MISCELLANEOUS. 

VarietieM  of  Ae  Tiara  (Qalera  borbata). 

By  Dr.  J.  E.  Gair,  F.E.8.  Ac. 

Tms  animal  is  generally  brown,  with  a  pale  head  and  a  lai^  white 

or  yellow  blotcb  on  the  throat.     It  has  a  large  dis^bntion  in  the 

tn^ical  or  subtropical  parta  of  America. 

The  British  UuKum  has  lately  recdved  two  half-grown  specimens, 
irtiich  have  the  whole  head,  neck,  and  front  of  back  between  the 
ihoulders  pure  white ;  one  of  the  speciinens  has  the  chin  and  middle 
of  the  throat  grey.     These  come  from  Xalapa  in  Mexico. 

Ut.  Solrin  sent  to  the  Musenm  a  apedmen  fi-ora  Coata  Bica,  which 
is  entirely  black,  without  any  pale  colour  on  the  head  and  neck ;  and 
there  is  a  young  spedmen  in  ^e  Unseam  which  is  entirely  of  a  pale 
whity-brown  colour. 

On  Branchipus  and  Artemia.     By  C.  Tost. 

At  the  meeting  of  the  "  Societe  Helvetiqne  deeSdencee  Natnrelles'' 
held  at  Fribonrg  in  August  last,  M.  Vogt  gave  a  summary  of  the 
mnlts  of  his  reae&rchee  upon  these  genera.  The  first  spocieB  in- 
vestigated by  him  was  Branchipus  diaphanut,  found  in  AngUBt  1871 
near  the  summit  of  the  Eecnlet  (Jura),  in  artificial  ponds  dag  by  the 
herdsmen  for  the  use  of  their  cattle.  U.  Vogt  obtained  several 
hundred  individnals  of  this  epedes,  among  which  the  males  and 
females  were  nearly  in  equal  numbeis.  When  placed  in  an  aqua- 
rium they  lived  there  very  well  st  first,  and  produced  a  multitude  of 
^ga,  from  which  larvEe  iaaued  ;  but  towards  the  end  of  September 
they  all  periabed  by  degrees.  At  the  approach  of  cold  veauer  the 
water  was  emptied  out  of  the  aqnarium,  leaving  only  the  mud 
at  the  bottom,  which  was  completely  frozen  during  the  winter. 
Towards  the  end  of  February  the  aquarium  received  some  new 
inhabitants,  namely  about  50  larvie  of  Petromyzon,  which  concealed 
themselves  in  the  mud.  In  the  month  of  Uay  of  the  present  year  a 
certain  number  of  Isrve  of  Branchifnt*  made  their  appearand,  being 
hatched,  no  doubt,  frvm  eggs  which  had  remained  in  the  mud, 
U.  Vogt  succeeded  in  roaring  several  generations  of  them,  which 
enabled  him  to  follow  all  the  phases  of  their  development.     Several 

ogle 


406  MiaotUaneoiu. 

exQuniont  to  tixe  B«ctil«t  dnring  the  pntent  year  Auniabed  no 
iMolts ;  no  traoM  of  Branehipta  could  be  found  is  tiuit  locaU^. 

Wuhing  to  compare  Branchipui  witli  on  Allied  geniu,  H.  \o^ 
Kpplied  to  Prof,  C.  Martiits  of  Montpellier,  to  ask  him  for  some  speei- 
meni  of  Arlemia  lalina,  a  species  of  Branchiopod  which  swsnns  in 
the  salt  marshes  of  the  neighbourhood  of  Cette.  K.  MartLns  sent 
several  thousands  of  these  animals,  with  a  supply  of  the  mother 
liqnon  in  vbioh  thej-  live.  They  aniTed  at  Geneva  in  good  con- 
dition, and  are  living  in  an  aquarinm,  in  which  they  produce  enor- 
moos  quantities  of  eggs  and  larvn. 

11.  Yogt  exhibited  a  bottle  filled  with  living  ArUmia  sad  ftar 
lame  and  explained  the  structum  of  the  adult  BraiuAipuM,  dsaoibiii;, 
among  other  things,  a  pair  of  foot]  aws  which  had  escaped  the  obMr- 
Tation  of  MM.  Joly,  Leydig,  Ac.  He  then  dwelt  upon  the  form  of 
the  larva,  which  in  both  Arttmia  and  BraiuikipiiM  exhibit  the 
primitive  fundamental  type  of  the  Crastacea,  to  which  the  name  of 
Hauplivi  has  been  given.  But  although  fundamentally  the  same, 
the  Nmiplii  of  the  two  getieni  present  consideraUs  diflMences,  thow 
of  Branehipxti  being  i^otier  and  more  coKprcesed,  and  those  of 
Artemia  more  slend^  and  elongated.  The  lateral  oompoond  ejv 
appear  much  later  in  Anemia  than  in  Branchipu*. 

The  first  pair  of  appendages  in  the  NanpHv*  oonsiBta  of  two 
antenna  which  afterwords  become  the  ant«nii»  of  the  perM 
animal.  The  second  pair  fonos  the  chief  or  sole  o^an  of  looomotira 
of  the  larva ;  and  after  numerous  moults  these  appendages  fiaB% 
become  the  horn-ahaped  pieces  which  serve  as  prehensile  organs  in 
t^e  male  BrancAiptu  and  ore  rudimentary  in  the  female.  The  thiid 
pair  serve  the  larva  to  carry  its  food  to  its  mouth ;  in  the  adult  it 
forms  the  mandibles,  which  constitute  the  third  pair  of  appendigts. 
The  eleven  pairs  of  nstatory  feet  and  the  pair  of  foo^ws  of  the 
adult  originate  subsequently  by  budding. 

M.  Vogt  confirms  the  observation  of  K.  Joly  that  among  tiie 
Arlemia  collected  at  Cette  during  the  months  ot  Jnly  and  Jiago<>i 
there  are  no  males,  and  that  the  females  propagate  hj  portheBOgeuis. 
This  fact  is  the  more  remarkable  as  we  find  malea  in  great  abnndaiiee 
in  other  salt  manbee  inhabited  by  the  same  co-  analogoos  ^ecisa.— 
Bibl  Univ.  Sept.  15, 1872,  AnA.  du  Sd.  p.  30. 

Or  Oateocella  septentrionalis  from  SrituA  Oolvmhia. 
By  Dr.  J.  E.  Gut,  F.R.S.  Aa. 
The  substance  desoribed  by  me  in  the  'Annals,  1872,  ix.  p.  406, 
under  this  name  was,  at  the  meeting  of  the  British  AssooiAtioQ  st 
Brighton,  and  since  in  '  Nature,'  r^arded  as  the  notochord  of  a  fish ! 
Professor  Dawson  of  U'Gill  College,  Montreal,  Canada,  states  tiM  it 
was  submitted^to  Professor  Verrill  of  Tale  College,  who  "hod  no  donU 
as  to  its  nature  "  (that  is,  of  its  being  the  axis  of  a  Virgularia  or 
some  similar  creature),  "bat  believed  it  probably  belonged  to  an  nil- 
described  species."    Dr.  Dawson  states  that  Mr.  Belwyn's  ipecinen 
'  has  "  attached  to  the  granulated  lower  extremity  some  trace  of  ammsl 
matter,  in  which  I  think  I  can  detect,  under  ^e  microncope,  a  few 
rlub'shaped  spicules." 
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Hw  o1)NiTati«n  of  Fnrfwaor  Verrill  is  inteiestiiig,  u  naoe  I 
dsKribed  it  I  thoo^t  it  miglit  prob&bly  be  the  oxk  of  a  Bpedee  of 
Us  geaos  StytabUa,  which  has  a  sabcjlindrieal  axis  instead  of  the 
qosdrangnW  one  of  Virffuiaria,  and  of  irbich  he  deeoribes  two 
■pedes  from  California ;  but  Professor  TeiriU  does  not  recogniie  it 
u  bang  a  spedee  of  that  genus. 

Souierhy  and  Lear'i  '  Tortouei.' 
To  At  Editon  of  the  Ataialt  and  Magatine  of  Siatund  Bittary. 
GmxiXKN, — In  the  notice  of  Sowerby's  Plates  of  Toitoises  fto. 
Rcaitlj  published  by  Sotheran,  edited  by  Dr.  J.  E,  Oray,  it  ia 
itated  that  "  Hany  of  the  epecimeDs  flgnred  and  the  reat  of  Ifr.  BeU'g 
collection  of  reptiles  are  now  to  be  found  in  the  Anatonucal  and 
Zoological  Uusenm  at  Cambridge." 

This  statement  ia  incorrect,  as  Professor  Bell's  collection  of  reptiles 
(both  ina  dry  condition  and  in  8pirit)was  purehasedby  thelateBev. 
f .  W.  Hope,  and  was  hy  him  presented  to  the  University  Uuseum 
of  Oxford.  Professor  Bell's  admirable  collection  of  CruBtacea  is  also 
in  tiie  same  mnaenm,  having  been  purchased  by  myself  and  presented 
to  the  Univerai^  on  my  appointment  as  Hope  ProfMsor  ciZooUsgj. 
I  am,  Qentlemen, 

Tour  obedient  Servant, 

J.  0.  W»mvooD. 
The  correctness  of  the  statement  in  Dr.  Gray's  prefaoe  to  this  work 
having  been  called  in  question,  wa  thou^t  it  our  duty  to  submit 
Piol  Westwood's  letter  to  Dr.  Omy,  &oid  whom  we  have  reoeired 
the  following  answer : — 

British  Museum, 
October  24tk,  1873. 
Ht  dbak  Fraitcis, — Til,  Weetwood's  letter  is  entiiely  erroneous.  I 
hare  had  one  specimen  of  Ur.  Bell's  lent  me  by  Prof.  Newton ;  and  I 
have  ooDBultad  the  others  in  the  museum  of  die  Camtnidge  Philo- 
sophical Society,  where  they  were  before  they  were  transferred  to 
the  Anatomical  Huaenm.  I  never  before  hewti  that  Ur.  Bell  had  a 
second  collection,  and  think  it  must  be  a  mistake ;  I  knew  th«  od- 
Wtion  of  Cruatacea  was  purchased  by  Kr.  Westwood. 

Yours  truly,  J.  E.  Grtur. 

Tht  Aku  (CapreoluB  pygargus).     By  Dr.  J.  E.  Grat,  F.B.B.  fto. 
We  have  three  spedmens  of  this  animal  in  the  British  Uuseum — 
one  from  North  China,  and  (he  others  frxtra  Siberia;  they  are  of  very 
different  sizea. 

The  Siberian  spedmens,  male  and  female,  are  much  the  largest. 
They  stand  38  in^es  high  at  the  withers,  and  the  length  from  the 
nose  to  the  place  of  the  tail  is  63  inches ;  length  of  the  hind  leg  to  the 
hock  16  inches.  In  the  spedmens  in  Uie  museum  the  horns  are  venr 
(lender,  elongate,  nearly  smooth,  and  simple ;  one  has  a  single  hrandi 
on  the  inner  side  near  the  tip. 

The  Chineae  specimen,  on  the  other  hand,  is  much  sniJler,  about 
the  size  of  the  common  Scotch  roebuck,  and  of  the  same  dark  oolonr 
as  it  is  in  the  summer.    The  horns  are  stout  and  long,  with  diattnot 
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anterior  nod  posterior  soaga,  and  have  nameroiis  beads  roood  Tariooi 
parts  of  the  lower  half,  some  of  which  are  Urge  and  oorered  inih 
tnberolee.  Height  at  the  withers  26  inchea ;  leogth  to  the  place  of 
the  tail  41  inches ;  length  of  the  htnd  leg  to  the  hock  12  inchea. 

A  ntK  BntwA  Callithamnion.     By  Dr.  J.  £.  Gut,  F.£.S.  Ac 

The  Serio^m  Oriffithtiana  has  long  been  Itnown  as  an  inhabitant 
of  the  coast  of  Deronshire.  Agardh  refers  it  to  the  genus  CaOi- 
t/tamnion,  and  calls  it  C.  MrMMp«rmum— which  was  the  specific  name 
tJiat  Urs.  Griffiths  first  gave  to  it ;  and  she  was  the  first  discoTcrer  of 
it.  Dr.  Harrey  considemd  it  a  variety  of  CalUAamnion  v«r- 
tteolor,  bnt  afterwards  oorrected  this.  We  have  never  yet  found  spe- 
ramena  of  the  tme  CaUilhamnitm  versicolor  on  the  British  coast ;  tot 
it  is  very  distlDct  from  CalUlhamnion  eorymbotttm,  of  which  Dr. 
Harvey  thinks  it  is  a  synonym. 

Ur.  Holmes  kindly  presented  to  Krs.  Qray  a  series  of  specimens 
which  he  had  obtained  in  Plymouth  Sound,  of  a  form  which,  he  said, 
had  only  been  observed  very  lately,  and  differed  from  the  osnal 
Serioipora,  which  has  the  spores  at  the  end  of  the  branchea,  in  having 
Uiem  in  the  first  lower  branchlet  on  the  inner  side  of  the  branches, 
as  in  other  Callithamnia.  I  have  examined  the  spedmens;  and 
there  is  no  doubt  of  their  being  the  true  CiiBilAamnion  vcrfitobr, 
Tory  distinct  from  the  Serioipora.  The  C.  vertieolor  has  the  spares 
triangularly  dirided,  while  in  the  genas  Seriotpora  they  are  ciu- 
(dately  divided.     It  is  a  most  interesting  addition  to  oar  flora. 

It  ia  very  corions  that  the  majority  of  the  Plymouth  oolleoton 
r^ard  Seriogpora  OriffUhtiana  and  CaUithnmnuM  venieohr  w 
varieties  of  the  same  speciue,  the  different  kinds  of  fruits  being  pro- 
ductions of  different  seasons  on  the  same  plant ;  bat  they  must  hsva 
overlooked  the  different  forms  of  the  spherosporee. 

On  UacroKus  tephn^aster.     By  Dr.  J.  E.  Gut,  F.KS.  Ac. 

In  the  '  Annals  and  Msgarine  of  Natural  Historr '  fbr  1867  (u. 
p.  431)  I  described  aspecies  of  American  squirrel  m  Maenxvt  ttplm- 
gatltr,  which  was  sent  from  Guatemala,  Bogota,  and  Hondarss;  I 
also  mentioned  that  U.  Sall^  had  sent  it  fr«m  Uesico. 

Mr.  E.  Gerrard,  Junior,  has  shown  me  five  speeimena  frvm  Hedelltn, 
Antioquia,  in  the  New-Oranadaa  Confederation,  South  America. 
They  are  all  not  above  half  the  die  of  the  more  southern  spedmen* ; 
and  I  should  be  inclined  to  regard  them  as  a  variety  or  species,  nndei 
the  name  of  Maenyxvt  medtllinmnt. 

Two  specimens  in  the  Museum,  bought  from  Mr.  Gerrard,  Junior, 
vary  in  the  extent  of  the  black  mark  and  of  the  white  on  the  under- 
side. In  the  laixer  spedmen  the  dorsal  pat«h  begins  at  the  back  of 
the  neck  and  extends  to  the  base  of  the  tail,  being  very  broad  joit 
behind  the  shoulders,  and  tlie  white  on  the  underside  only  occnpiea 
the  middle  of  the  throat,  ebeet,  and  belly,  the  ddes  being  greyish, 
having  the  rest  of  the  hairs  black.  The  smaller  specimen  haa  a  veiy 
indistinct  dorsal  streak,  with  a  squarish  black  spot  on  the  middle  <n 
tiie  back,  which  appears  to  be  further  back  than  the  broad  part  ti 
tito  patch  on  the  other  q>eoimen  ;  the  throat,  cheet,  abdomen,  and 
inaide  of  limbs  much  more  white  than  in  the  other  ipeoimen. 
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LVill. — On  a  nea  Firniitytmd^f^pvitam^'two  new  &>ecies 
of  Thdyphonidea.     ^  thfe  ^.^(KP.  Cambeidqb,  M.A., 

C.M.Z.S.  x^^  ro^u^^ 

In  September  1871,  unon^  numeroua  epidera  of  great  interest 
received  from  Ceylon  from  Mr.  G.  H.  K.  Tliwaites  were 
sereral  other  miniite  Arachnids.  At  first  sight  I  was  inclined 
topass  them  over  as  very  jonng  examples  of  some  species  of 
Tuelyphonui;  bnt  a  closer  examination  showed  them  to  be 
not  only  destitnte  of  eyes  (no  restige  of  a  visual  organ  being 
apparent),  bat  presenting  some  other  remarkable  differenceB  in 
form  and  structure  from  the  genus  Tkelyphonua.  The  prin- 
cipal of  these  differences  (which  seem  to  render  it  necessary 
to  form  a  new  familv  to  receive  these  arachnids)  are  the  sub- 
division of  the  cepnalothorax  into  two  segments,  the  broad 
fore  part,  and  the  convexity  of  the  first  s^ment  (incloding  the 
caput),  whose  fore  margin  is  prolonged  mto  a  central  pomted 
b^k-like  prominence :  other  interesting  and  important  generic 
and  specific  characters  are  also  detailed  below.  As  far  as  I  am 
able  to  determine,  the  examples  comprise  two  species. 

Mr.  Thwaites  informs  me  that  these  arachnids  were  found 
by  M.  Ferdinandus  (the  successful  discoverer  of  the  four- 
md  spiders,  MtagrammopeSf  Gambr.)  among  decayed  leaves 
ax.  <m  the  ground.  The  absence  of  eyes  was  observed  by 
M.  Ferdinaimns,  who  begged  Mr.  Thwaitee  to  call  my  atten- 
tion to  it 

The  discovery  of  a  blind  arachnid  thus  above  ground  is  a 
'  remarkable  fact.  As  far  as  I  am  aware,  there  is  no  instance 
on  record  of  any  blind  creature  having  ever  been  found  except 
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in  caves,  where  (the  sappositioD  is)  the  eyes  have  become 
gradually  and  at  length  totally  obsolete  bom  ages  on  ages  of 
disnse.  If  in  the  present  instance  the  eyes  of  this  Ceylon 
arachnid  have  vaniabed  from  a  similar  cause,  the  light  having 
been  abut  ont  merely  by  the  interposition  of  decayed  leaves,  it 
wonid  aeem  to  show,  on  the  part  of  these  creatarea,  a  perBiateiicy 
in  keeping  out  of  the  light  almost  amomitiDg  to  a  qnasi-snicidsl 
determination. 

Although  ondoabtedly  a  near  ally  to  Thelgphoma,  jet  a 
strong  general  resembluice  to  Solpuga  may  be  traced  in  the 
form  and  segmentation  of  the  cephalothorax.  The  rough 
sketches  of  the  main  features  of  form  and  Btmctore,  added  to 
the  sabjoined  descriptions,  will,  it  is  hoped,  ^ve  a  better  idea 
of  the  peculiarities  of  these  small  bat  veiy  interestiiig  antchni^ 
than  could  be  formed  from  description  alone. 

Order  Theltphonidea. 
Fam.  nov.  IkrtaridM. 
Nearly  allied  to  the  family  Thdyphonidaiy  but  differing  in 
the  general  form,  which  is  more  elongate.  Tlie  cephalothorax 
also  is  divided  into  two  parts  or  segments ;  the  first  comprises 
the  caput  and  segments  belonging  to  the  first  two  pairs  of  legs, 
the  hinder  put  (much  the  am^est)  comprises  uie  segments 
pertaining  to  the  third  and  fonrth  paua  of  legs ;  but  in  neither 
mit  are  these  segments  indicated  hy  any  groove  or  indentatitm. 
The  abdomen  is  segmented,  or  rather  covered  both  above  and 
below  with  articulated,  comeons,  transverse  plates ;  the  imper 
series  is  separated  from  the  lower,  b^g  divided  £rom  it  c^  a 
horizontal  narrow  divisional  line  or  space ;  it  terminates  with 
a  short  tail,  varying  in  form  in  different  species,  and  issoing 
from  the  last  of  several  snoall  postabdominal  rings  or  segments. 

Gen.  nov.  Ntctalops. 

G^hdoUwraae  divided  into  two  parts,  obloi^,  tolerably 
convex  above ;  the  foremost  part  greatly  the  largest  and  of  a 
somewhat  oblong  form,  broaaer  before  than  behind,  the  fore 
comers  depresatS  and  rounded ;  the  central  part  of  the  fine 
margin  is  prolonged  into  a  strongish  pointed  rostrom  or  beak, 
the  point  of  which  is  a  little  tkpresaed ;  the  hinder  part  is 
broaoet  than  long,  and  appears  to  be  simply  an  arched  corering 
to  the  sternal  surface,  upon  which  the  two  hinder  pairs  of  1^ 
are  articnlated. 

Eytt  none. 

Foices  strong,  much  deeper  than  b^oad,  of  a  flattened  cvUn- 
drical  form ;  mey  prcgect  m  the  same  |dane  as  the  cquialo- 
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thono,  snd  tenniiuite  witb  a  movable,  sharp,  carred  fang, 
vhich  wpeara  to  be  destitiite  of  teeth. 

Pa^  veij  strong,  5-jointed;  each  iasaea  &om  a  lai^, 
strong,  long,  nearly  cylinijrical  baaal  joint  ot  maxilla,  the  inner 
fore  comer  of  which  ia  prolonged  into  a  sharp  strong  poiDt : 
the  other  joints  are  armed  varionsly  with  teeth ;  and  the  £nal 
or  dintal  joint  terminates  with  an  apparently  movable,  sharp, 
carved  h 


Z)«^  moderately  long,  7-jointed,  those  of  the  first  pair  moch 
the  loDgosL  slender,  and  palpiform ;  the  tarsal  jomt  of  thia 
pair  is  divided  into  several  minnte  articulations,  and  without 
any  terminal  claws ;  the  tarsi  of  the  other  three  pairs  appear 
to  be  nndivided,  and  each  is  fnnuBhed  with  three  simple,  curved, 
temiinal  daws ;  the  femora  of  the  fourth  pair  are  of  inordinate 


Abdomen  covered  above  and  below  with  transverse  homy 
plates,  and  ending  with  a  variously  formed,  short,  caudal 
prolongation. 

Biemwa  sitoated  beneath  the  fore  portion  of  the  cephalo- 
thomz,  between  the  basal  joints  of  the  legs  of  the  first  two 
p&irs,  oTa  somewhat  hollow-sided  pentagonal  form,  considerably 
drawn  out  behind.  There  is  no  sternum,  properly  so  called, 
connected  with  the  basal  joints  of  the  legs  of  the  two  binder 
pairs,  these  being  articulated  to  the  genwal  sternal  surface  of 
that  portioQ  of  the  cephalothorax. 

Ny^alopa  a'ateicaudatOf  sp.  n.    PL  XXII.  fig.  1. 

Length  2^  lines. 

The  general  colour  ia  yellow-brown,  the  cephalothorax  being 
(^  a  rather  darker  though  duller  hue  than  the  rest,  and  the 
palpi  and  falces  a  little  richer  and  brighter,  with  red-brown 
edgmgB  to  their  different  articulations. 

The  leffs  are  sparingly  fiimished  with  hairs  and  fine  spine- 
like bristles;  the  two  superior  terminal  claws  are  long, 
moder^ely  strong,  simple,  and  curved,  the  inferior  one  small 
and Bharpnr bent  downwards;  their  relative  length  isl,4^2,  3, 
those  of  the  first  pair  much  the  longest,  slender,  and  without 
tenninal  clawB ;  the  tarsi  short,  and  subdivided  into  about  six 
minnte  articulations. 

Th^  palpi  issue  from  the  maxilla  by  a  narrowish  neck,  bat 
quickly  swell  out  into  a  strong  tumid  first  joint,  which  has  s 
modfflately  strong,  curved,  shup-pointed  tooth  at  its  lower 
oater  fore  comer,  and  another  smaller  one  opposite  to  it  cm 
the  inner  aide :  the  second  joint  is  still  stronger,  longer,  and 
ibo  more  tomid ;  the  third  is  not  so  large,  but  very  nearly  as 
long,  radier  bent,  and  with  a  moderate  strong  snaip  tooth 
29* 
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diKcted  forwards  on  its  underside ;  the  fourth  joint  is  a  little 
longer  than  the  third  and  straiehter,  and  appeared  to  be  some- 
what serrated  beneath ;  the  fifth  or  digital  joint  ia  a  little 
ciured,  slightly  tapering,  and  has  a  shaip  terminal  claw,  which 
Appeared  to  be  movable ;  beneath  the  finh  joint  are  Bome  small 
teeth. 

The  abdomen  has  eight  transverse  corneous  plates  above,  and 
seven  beneath ;  the  first  of  those  beneath  ia  much  the  largest, 
and  probably  conceals  the  sexual  parts,  which,  however,  pre- 
sented no  external  aperture  beyond  a  line-like  fissure :  near  the 
fore  margin  of  each  of  the  three  succeeding  plates  are  two 
small  reddish-brown  transverse  slits,  probably  the  opoiings  to 
the  breathing-apparatus :  these  openings  form  two  parallel 
longitudinal  rows.  In  thia  view  the  apiracnlar  openinga  would 
be  six  in  number ;  but  it  was  difficult  to  determine  whether  « 
not  there  were  two  others  connected  with  the  hinder  ma^ia  of 
the  first  Begment.  Several  very  narrow  plates,  decreaang 
rapidly  in  size,  form  a  sort  of  podtabdonunal  continnatioD, 
terminatiiig  with  a  caudal  appendage  of  a  peculiar  form,  some- 
what resembling  the  fiuke  of  an  anchor  oltinted  at  the  poiot 
and  rounded  at  the  hinder  comers :  from  this  appendage  there 
issue  a  few  long,  straight,  slender,  diaphanous,  spme-Iike 
bristles,  of  which  there  are  also  numerous  others  Iseneath  the 
hinder  part  of  the  abdomen. 

Several  examples  of  this  species  were  received  from  Ceyloa 

S'here  they  were  found,  tmder  decayed  leaves  and  rubbish,  bj 
.  Ferdinandus  in  the  B«yal  Botanic  Gardens),  and  kiudlj 
sent  to  me  by  Mr.  G.  H.  K.  Thwaites,  together  with  namen»u 
rare  and  new  spiders. 

I  could  not  determine  with  any  certainly  whether  or  not 
these  examples  were  adult,  or,  ind(^,  of  which  sex  they  were: 
there  was  no  apparent  difference  whatever  of  form  or  stractoral 
detail  by  which  the  sex  might  be  concluded. 

Nyctalopt  tenuicaudtda,  sp.  a.     Fl.  XXII.  %.  2. 

Length  2^  lines. 

In  general  form,  structure,  and  colour  this  speciea  resemUes 
the  foregoing;  but  it  may  readily  be  distitigatshed  by  the 
almost  total  absence  of  the  teeth  at  the  extremi^  of  the  first 
joint  of  the  palpus,  these  being  quite  rudimentary ;  those  on 
the  other  joints  also  appeared  to  be  wanting;  another  strong 
character  is  also  fomisned  by  the  caudal  appendage  being 
slender  and  cylindrical.  Possibly  this  may  be  the  lemtle  « 
the  former  species ;  I  am,  however,  inclined  to  think  that  it  is 
distinct 
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Serentl  examiJes  vera  foaad  in  the  Ceylon  colleotioQ  re- 
ceived from  Hi.  Thviutes. 

EXPLANATION  OF  PLATE  XSH. 
Fi0. 1.  Hydalopi  erameaudata :  a,  pvfile,  grektlf  enlarged ;  h,  cepbalo* 
thonx,  abdomen,  and  iUcet,  iip]>ernde,  with  Imi  tnuKated  and 
pshn  ^Meut ;  e,  andernde,  abowing  Tn^Tjjlm  uld  Btarnum ;  legs 
aad  palm  tnincat«d;  d,  firat  two  joiuta  of  light  palpiu,  &om 
outer  aide  in  front ;  <,  hinder  extremitj  of  abdomen,  showing 
candel  appendage,  from  underBide;  ^profile  irf  fore  part  (^ 
cephalothorax,  showing  &lx  and  &ng ;  maziUa  and  portion  of 
first  joint  of  palpna  buncated;  g,  oaiuial  longtb,  exclusive  of 
caudal  appendage. 
Rg.  2.  Nyetalopi  temdeaudata :  a,  left  palpu&  from  oatet aide ;  (.hinder 
extremity  of  abdomen,  ihowing  caudal  appendage ;  c,  left  leg  of 
fourth  pair,  from  the  outer  dde;  d,  firat  two  joints  of  right 
pal[ruB,  from  outer  sid^  nther  in  front;  «,  natnral  length,  u- 


LIZ. — On  BalffiQoptera  patachonica  and  B.  intermedia. 
By  Dr.  H.  Bdhmeister*. 

An  interesting  acqnisition  is  the  skeleton  of  the  whole  met 
with  in  OUT  nver  near  the  month  of  the  Kio  de  Jnjan  daring 
the  month  of  August  Unfortunately  the  skeleton  ia  not 
complete,  owing  to  the  negligence  of  the  people  who  cleaned 
it  provisionally ;  it  wants  the  extreme  point  oi  the  tail  and  the 
ends  of  both  fins,  which  defect  greatly  diminishes  its  scientific 
value. 

The  skeleton  belongs  to  the  specnes  which  I  have  de- 
scribed (Proc.  Zool.  &>c  1865,  p.  191)  under  the  name  of 
BtJtEnoptera  patacionica,  and  completes  our  knowledge  of  that 
Bpeciea,  founded  on  an  imperfect  specimen,  wki<^  showed  some 
cnaracters  of  importance — and  proves,  by  its  perfect  identity 
with  that  specimen,  that  the  other  whale  received  last  year  (see 
Boletm.  p.  vii)  does  not  belong  to  the  same  species,  but  is 
quite  different^  as  I  can  now  confidently  prove  by  comparison 
of  the  two  entire  skeletons. 

The  whale  now  found  was,  according  to  the  infonnation 
given  by  the  sailors,  22  varas  or  58  feet  in  length :  but  as  I 
aid  not  see  the  animal  before  the  body  had  been  atiea,  I  cannot 
accurately  describe  its  external  appearance.  Therefore  the  only 
anbiect  for  comparison  is  the  skeleton,  the  general  characters  of 
which  I  will  now  give. 

The  specimen  in  question  was,  like  the  other,  rather  young- 
is  is  proved  by  the  vertebrs  separate  from  the  free  apophyses, 

*  Translated  W  Miss  Hiers  from  the  '  Boletin  del  Uuaeo  publico  de 
Bnema  AitM,'  1E»1,  from  a  corrected  copy  with  additions  sent  bj  the 

utlioi. 
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and  klao  hr  the  skoU,  in  which  the  nuzUhuy  bones  ue  ewl^ 
separated  trom  their  satnies.  Although  the  entire  akelebm  u 
not  shorter  thin  that  of  the  species  described  in  the  '  Boletin ' 
(p.  viii),  the  whole  breadth  la  leas,  which  ia  a  proof  that  this 
waa  a  more  slender  species  tiian  that  foand  last  jear.  In 
order  to  prove  this  difiorence,  I  give  some  of  the  principtl 
meaenrementa  of  the  craniom,  naming  last  year's  spei^  Ba- 
loenoptera  intermedia,  on  account  of  its  affinitjr  with  the  e^exla 
above  described  as  f.jKifauiiAonKa,  adding  to  these  measuremeiili 
those  of  the  third  and  much  smaller  species  described  as  S. 
honaSrenns. 


B.h<main«^ 

Longtti  of  tho  base  of  the 
ciKiiinni  &om  the  occipi' 
tal  hole  to   the    tip  of 

138 
68 

89 

33 
103 
136 

103 

19 

24 

40 

73 

123 
62 

33 

38 
103 
138 

100 

16 

22 

m 

67 

80 
43 

34 

38 
70 
93 

68 

10* 

12 

S3 

48 

Breadth  of  the  cramum  be- 
tween the  anterior  point* 
oftheorbite    

CeotnJ  breadth  of  the  ver- 
tex between  the  temporal 

Length  of  the  plane  of  the 

Length  of  the  upper  jaw  . . 
Lenithofthel^jaw.. 
Length  of  the  intemax- 

BreacTtliofthebaMofthe 

Length  of  the  apaphjBis  of 
the  temporal  bone 

Width  of  the  ehouldei- 
blade   

Greatest   breadth  of  the 
cnuiinm,    between     the 
apophysM  of  the  tempo- 

The  vertebral  eolnmn  has  had  probably  sixty-two  to  eixfy- 
fonr  vertebro — that  ia  to  aav,  four  less  than  in  the  other  species ; 
but  not  more  than  fif^-eigBt  and  a  half  have  been  preserved, 
the  end  of  the  tail  with  the  candal  fin  bavin?  been  cat  off  hy 
the  sailors,  who  found  the  body  of  the  animu  floatbg  in  the 
river.  Each  one  of  these  vertebrm  has  a  smaller  body  than 
the  corresponding  one  in  the  other  species,  although  ite  apo- 
physes are  a  little  longer  and  also  rather  broader.  In  order  to 
prove  this  remarkable  difference,  I  give  the  measuremeats  of 
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the  duT^-fiflji  rertebn  in  each  individaal,  irliidi  vertebn  is 
DIM  of  toe  largest  of  the  ekeleton.  This  vertebra  in  B.pata- 
dtmica  has  a  height  in  the  bodj  (with  the  epinons  apophysis) 
of  30  inchea,  of  which  10  are  occupied  bj  the  bo^,  and  a 
breadth  between  the  transverse  apophrses  of  34  inches,  the 
breadth  of  the  body  being  12  inches ;  whereas  in  B.  intermedia 
the  same  vertebra  is  28  inches  in  height,  with  12  inches  in 
height  of  the  body,  and  32  inches  in  bresidth,  with  14  inches 
in  breadth  of  the  body ;  which  difference  appears  to  me  sof- 
ficient  indication  of  a  specific   difTerence  between  the  two 


The  fif^-eight  and  a  half  vertebne  are  distributed  in  the 
following  manner.  There  are  seven  well  separated  in  the 
neck ;  ^e  five  posterior  very  slender,  two  inches  thick  in  the 
body,  and  with  two  free  apophyses  excepting  in  the  first  two 
(the  atlas  and  axis),  which  are  a  good  deal  laiger  and  have  not 
free  apophyses,  the  atlas  on  both  sides,  the  axis  on  the  an- 
terior aide.  The  axis  has  two  large  closed  lateral  wings,  in- 
ehding  an  oval  apertnre ;  the  throe  following  are  open,  with 
two  curved  apophyses,  but  separated  at  the  endj  the  sixth 
has  a  lower  and  shorter  apophysis ;  and  the  last  has  no  lower 
apophysis  at  all.  In  B.  intermedia  all  the  vertebrte  of  the 
iieclc  are  broader  in  the  body,  but  the  apophyses  are  shorter ; 
and  this  species  has  a  lower  and  tolerably  large  apophysis  on 
the  sixth  vertebra,  which  is  waotiDg  only  on  the  seventh. 

The  seven  vertebne  of  the  neck  are  followed  by  sixteen 
dorsal  vertebne,  with  the  same  camber  of  pairs  of  nbs — that 
is,  one  pair  more  than  in  the  other  species,  now  called  B.  in- 
termtdia.  This  difference  seems  to  roe  of  great  importance, 
principally  on  account  of  the  constant  <»ff^«nce  of  the 
corresponding  ribs,  which  are  all  longer  and  larger  to  the 
*^  end  in  B.  intermedia  than  in  B.  patackonica,  and  very 
dISerent  also  in  the  shape  of  the  upper  part  of  the  rib,  and  of 
the  tubercle  of  each  rib.  Each  rib  of  the  first  pair  is  Sj  feet 
in  length  in  B.  patackonica  and  3i  in  S.  intermedia.  In  the 
former  species  the  head  of  the  rib  is  slender  and  the  tubercle 
lather  large ;  in  the  latter  the  small  tubercle  can  scarcely  be 
said  to  be  separate,  and  the  head  of  the  rib  is  larger,  scarcely 
separated  &om  the  neck,  which  is  also  large.  The  second  rib 
of  B.  iTOermedia  is  5  feet  in  length,  and  the  same  rib  in  B. 
patackonica  4y  feet ;  the  longest  rib,  which  is  the  sixth,  measures 
in  the  former  speines  7  feet  2  inches,  and  in  the  latter  6  feet 
8  indiee.  We  may  infer  &om  these  differences  that  the  body 
of  B.  iiUermedia  must  have  a  mnch  larger  circumference  than 
that  of  the  other  species,  and  that  its  general  shape  must  be 
lest  slmder,  as  we  said  at  the  beginning  of  oar  comparison. 
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The  nomber  of  tbe  tambar  vertebne  is  seventeen  in  B.  fobt- 
chonioa  and  sixteen  in  B.  intermedia.  After  these  Tertebm 
there  come  in  B.patachonica  thirteen,  and  in  B.  interTnedia  tdx- 
teen  caudal  TertcDne,  with  h%e  lower  spines  or  htemapophTses, 
the  last  of  these  spines  being  in  both  species  open — that  is  to 
say,  divided  into  two  separate  lanmue,  larger  in  B.  palachoniea 
than  in  B.  intermedia.  At  last,  to  the  end  of  the  taiL  follow 
nine  or  ten  rertebrse,  sncceeairely  smaller,  of  which,  in  both 
species,  the  last  six  have  been  lost.  The  fmy-eighth  vertebra 
in  B.  patacAonica  has  almost  the  same  bulk  as  the  fifty-ninth 
vertebra  of  B.  intermedia,  but  is  a  little  larger  in  the  body ; 
which  permits  as  to  suppose  that  the  total  nomber  of  veite- 
bm  in  the  two  species  was  not  the  same,  bnt  that  B.  pata- 
cA<mica  had  several  vertebrse  less  than  B.  intermedia,  although 
the  last  inferior  spine  is  situated  in  both  species  on  the  same 
vertebra,  i.  e,  the  fifty-fourth.  All  these  tnfierences  seem  to 
me  to  indicate  a  specific  diffeience  in  the  two  animals. 

Of  the  fins  only  the  shoulder-blade  and  the  homerus  have 
been  preserved  in  the  skeleton  of  B.  intermedia,  the  stemom 
also  18  wanting ;  but  in  that  of  B.  paiachonica  we  have  the 
fins  almost  quite  complete,  the  smallest  inner  finger  alone 
having  been  lost.  The  stemnm  also  has  been  preserved :  this 
has  nearly  the  shape  of  the  same  bone  in  B.  phuaabu ;  but 
the  large  central  excision  of  the  anterior  portion  is  absent  is 
our  species,  and  in  place  of  it  there  is  a  small  hole  in  the  centre 
of  the  same  portion,  which  measures  17  inches  in  breadth,  and 
the  whole  Btemum  \5  inches  in  length,  the  central  aperture 
occupying  2J  inches  of  this  extension,  and  commencing21 
inches  behind  the  slightly  excavated  anterior  margin.  The 
narrow  posterior  portion  of  the  sternum  is  8  inches  long  and 
6  inches  broad  at  first,  but  2^  at  the  end. 

The  shoulder-blade  presents  nothing  of  importance;  it  is 
23  inches  in  height  and  37j  at  its  greatest  breadth.  The 
humerus  is  18  incnes  long ;  and  each  bone  of  the  foieann  is 
25-26  inches  in  length,  the  cubitus  above  having  behind  a 
iMge  salient  angle.  The  pectoral  fin  is  6  feet  in  length  and 
18  inches  in  breadth  at  the  beginning  of  the  forearm,  the  pro- 
jecting angle  of  the  olecranon  being  occupied  by  a  Isige, 
sharp,  triangular  cartilage.  There  are  the  usual  fire  ca^ 
bones,  and  m  the  terminal  portion  of  the  fin  five  fingers,  as 
with  all  the  Bahsnopleree.  In  these  fingers  the  first  (external) 
one  has  four  bones,  namely  one  metacarpaJ  and  three  phalanges, 
the  four  measuring  4^,  4,  3|,  and  3  inches  in  length.  In  the 
second  finger,  which  is  longer,  there  are  six  large  bones  and  a 
small  terminal  point  as  inmcation  of  a  sevratii ;  these  articu- 
lations are  ^,  5,  4,  2|,  2,  and  1^  inch  in  length.     The  third 
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finger  is  but  little  sliorteF  than  the  second,  thongji  somewhat 
longer  than  the  first,  and  has  the  same  bones  as  the  second, 
though  each  one  ia  rather  amaUer — 4^,  4^,  3^,  3, 2,aiid  1  j  incli 
in  length.  The  fourth  finger  (which  ought  to  contain,  ac- 
cordine  to  analogy,  one  metacarpal  bone  and  three  phalanees, 
being  the  shortest  of  aU)  has  been  completely  loBt  from  both  nns. 

Of  the  bones  at  the  side  of  the  sexual  aperture,  corresponding 
to  theboues  of  the  pubisof  the  pelvis,  one  has  been  preserved, 
Ten-  similar  to  the  same  bone  in  B.  phyaalus.  It  is  slender 
and  laetaly  a  foot  long,  compressed  and  slightly  arched,  with  a 
projecting  and  rather  uiarp  angle  on  the  upper  margin,  3  inches 
above  the  termination.  To  conclude,  the  hyoid  apparatus  is  com- 
posed of  the  three  bones  which  are  well  known  in  all  whales, 
of  which  the  middle  one  much  resembles  the  same  bone 
figured  in  the  work  of  Van  Beneden  and  Gervais,  pis.  x.  &  xi. 
fig- 15  j  but  the  two  lateral  ones  are  not  externally  so  bulky  as 
those  in  the  same  figure.  The  central  bone  has  a  transverse 
length,  measured  in  a  straight  line,  of  26  inches ;  and  each  of 
the  lateral  processes  is  15^  mches  long. 

We  have  also  the  hyoidkl  apparatos  of  B.  intermedia.  It  is 
a  little  larger ;  its  middle  portion  measures  31  inches  in  length ; 
and  each  anterior  horn  is  somewhat  larger  in  bulk  though 
ahorter,  14J  inches  in  length.  In  the  middle  portion  the  two 
angles  at  which  the  horns  are  united  are  shorter  and  more 
divergent ;  and  the  whole  shape  of  the  apparatus  is  slightly 
different  from  that  of  the  other  species.  For  the  rest,  I 
caa  affirm  that  not  a  single  bone  of  the  one  skeleton  is 
identical  in  shape  or  size  with  the  corresponding  bone  of  the 
other ;  and  this  proves  clearly  a  specific  difference  between  the 
two  animals. 

Unfortunately  I  am  not  acquainted  wit^  the  sex  of  my 
skeleton  of  B,  patachonica  so  as  to  certify  definitely  that  the 
indicated  differences  are  not  sexual ;  but  they  appear  to  me  of 
too  great  importance  to  admit  this  silpposttion.  I  have  also 
nnder  my  notice  the  whalebone-plates  of  the  two  animals } 
bnt  those  of  B.  intermedia  are  too  ranch  destroyed  for  a  com- 
plete description.  Those  of  B,  patachonica  are  composed  of 
oSO  laminee  on  each  side  of  the  mouth,  of  which  the  136 
smaller  ones  at  the  end  are  all  white,  also  the  underside  of 
the  others,  with  the  bristles  of  the  whole ;  whereas  the  beards 
of  the  plates  of  B.  intermedia  are  completely  black,  and  there 
is  no  vestige  of  the  whitish  colour  of  the  other  species. 

It  follows  from  the  explanation  here  given,  according  to  my 
views,  that  there  are  actually  three  well-^fined  species  mffo^nt 
itom  the  Baltenmleraoi  our  coastof  the  Atlantic  Ocean,  which 
ate  distinguished  in  the  following  manner : — 
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1.  B.  intermedia.  The  largest;  58  feet  long,  with  a  liead  14 
feet  in  length  and  6  feet  in  breadth,  and  8  teet  hig^  at  the 
middle  of  tne  body ;  has  the  most  robant  figtoe,  most  bnlky 
craoiom;  and  its  vertebra  nnmber  at  least  sixt^-cix  [beBtdcs  toe 
siztj-one  preserved  there  being  five  to  six  vantrng),  which 
number  maj  be  divided  into  seven  cervical,  fifteen  dorsal,  nz- 
teen  Inmbar,  and  sixteen  candat  with  spines  beneath. 

2.  B.  patachotiica.  Kather  Bmaller,  althoogb  not  shtnrter; 
but  has  a  more  slender  fignn  and  less  bnltr  bead,  5)  feet  broad, 
although  also  14  feet  in  Iragth ;  of  the  lifty-eigbt  and  a  half 
vertelme  preserved,  seven  are  cervical,  sixteen  dotsal,  seventeen 
Inmbar,  and  thirteen  candal  with  nndei-spines.  also  wanting 
the  five  to  six  terminal  vertebrsB.  This  species  is  described  in 
the  '  Proc.  Zool.  Soc.'  1865,  p.  191. 

3.  B.  bona»rena\a.  The  smallest,  30  to  32  feet  in  length, 
with  a  head  7  feet  long  and  4  feet  wide,  and  a  vertebral  colntim 
of  fortjr-eight  vertebne,  divided  into  seven  cervical,  eleven 
dorsal,  twelve  Inmbar,  and  ei^teen  caudal ;  bnt  only  the  nine 
anterior  have  nnder-spines.  The  skeleton  of  this  species  was 
described  by  me  in  the  *  Proc  Zool.  Soc.'  1867,  p.  707. 

Postscript. — In  the  description,  instead  of  nine  nndei-spines 
of  the  tail  it  should  be  twelve,  as  I  have  lately  found  three  more 
bones  on  the  skeleton,  each  open  and  composed  of  two  sepante 

E'eces ;  the  number  of  vertebra  is  exactly  the  same  as  m  the 
oropeon  species.  Mr.  Turner  of  Kdinburgh  is  of  Dr.  Gray's 
opinion,  and  Bepamtea  Stbbcddiua  from  l^vsalua,  I  have  seen 
the  Ostend  specimen  of  BS>baldiu9  at  Leipsic,  and  cannot  undei- 
stand  how  M.  van  Beneden  conld  unite  tms  gigantic  aninul 
with  the  slender  i^yso/tw.  which  I  know  very  well,  from  the 
daily  inspection  of  the  skeleton  in  the  moseum  of  Gr^&w>l<L 
Buenos  Attm,  H.  B. 

September  &,  1673. 

I.Y.—On  atynui  nmc  Speciet  of  EeptHee  and  Fiahee  coUecUd hy 

J.  Brenchleg,  Esq.  By  Uv.  Albebt  GdnTHEB,  F.B.S. 
The  following  diagnoses  are  taken  from  an  account  of  the 
reptiles  and  nshes  collected  by  J.  Brenchley.  Esq.,  in  Poly- 
nesia, the  East  Indies,  and  Central  Asia,  and  xindly  presented 
by  him  to  the  Trustees  of  the  Britiso  Mnseum.  This  ac- 
count, which  contains  more  detailed  descriptioiis,  wssprqwred 
Bome  time  ago  for  a  lai^  work  which  Mx.  Brenchley  has  in 
the  press ;  bnt  as  the  execution  of  the  numerous  pl^es  with 
whidi  the  work  will  be  illustrated  may  cause  a  frirther  delay 
in  its  publication,  I  have  thought  it  best  to  pablisb  now  the 
following  shorter  notices. 
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BEFTILE& 
Eremiae  Brenehletfi. 

The  snpr&nasals  meet,  separatiDg  the  pnE&ontahi  from  the 
rostral ;  piBsbontaia  not  confluent ;  a  small  azjgcm  shield  be- 
tween the  pOBt&ontals.  Six  upper  labials  in  &ont  of  the 
in&aocular,  which  fonna  a  part  oi  the  free  margin  of  the  lip ; 
the  sixth  labial  onlj  about  half  the  size  of  the  in&aocolar. 
Eyehd  entirely  scaly.  Collar  formed  by  eight  scales,  aubequal 
in  size.  Ventral  scutes  forming  thirty-one  transverse  and  twelve 
longitudinal  series.  Frseanal  region  covered  with  small  scales. 
Fore  limb  reaching  nearly  to  the  extremity  of  the  snout  when 
stretched  forwards ;  hind  limb  extending  to  the  axil  of  the  fore 
limb.  Upper  parts  brownish  olive,  with  an  indistinct  aeries  of 
light-coloured  ocelli  on  each  side  of  the  back ;  a  well-defiued 
whitish  band  commences  behind  the  eve,  passes  through  the 
hrmpanum,  and  runs  along  each  side  oi  the  body  to  the  axil  of 
tne  nind  leg.  Hinder  side  of  the  thighs  with  a  few  whitish 
ocelli  on  a  black  ground. 

A  single  adult  female  was  obtained  in  Mongolia. 

Eremias  muUtoceSata. 

The  sapranaaals  meet,  separating  the  single  pne&ontal  from 
therOBtral;  pnefrontals  coimuent  into  a  single  shield;  a  small 
a^gos  shield  between  the  p<ffit&ontals.  Six  upper  labials  in 
ftont  of  the  infraoculaij  the  narrow  lower  comer  of  which 
enters  the  &ee  margin  of  the  lip;  the  sixth  labial  as  large  as  the 
in&aocnlar.  Eyelid  entirelr  scaly.  Collar  formed  by  a  central 
lai^er  aod  numerous  smaller  lateral  shields.  Ventral  scutes 
forming  thirty  transverse  and  eighteen  longitudinal  series. 
Pneanal  region  covered  with  small  scales.  Fore  limb  reaching 
nearly  the  extremi^  of  the  snout  when  stretched  forwards ; 
hind  limb  extendinig  to  the  axil  of  the  fore  limb.  Greenish 
olive  above,  with  numerous  more  or  leas  perfect  black  rings 
enclosiiu^  a  lighter  centre.  A  somewhat  irrc^gular,  whitish, 
hlack-et^ed  band  aking  each  ude  of  the  body,  m)m  the  eye  to 
the  axil  of  the  hind  limb. 

A  single  specimen  was  obtained  in  the  desert  of  Gobi,  on  the 
route  &om  Simi^  to  the  Tola  river. 

Euprepes  fu^lorhimt^. 
This  species  would  appear  to  represent  a  distinct  g^eric 
division ;  but  more  than  enough  genera  have  been  distinguished 
by  names  in  the  Scincoid  family,  and  I  am  unwilling  to  increase 
their  number  wiUiout  being  folly  convinced  of  the  generic  value 
of  the  distinctiTe  characters. 
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This  speciee,  then,  differs  from  Euprepea  "by  locking  snpia- 
Dsaal  shields;  it  would  be  a  Mocoa.  ttnt  it  has  Uie  ecstea 
distinctlj  provided  with  three  or  fonr  tceels. 

The  pne^ntaJ  forms  a  broad  sutnie  with  the  rostral  as  well 
as  with  the  vertical.  Only  one  fronto-parietal,  notched  behind 
to  receive  the  front  part  of  the  central  occipital.  Vertical  five- 
sided,  nearly  as  long  as  broad.  Nostril  wide,  in  the  centre  of 
the  oaaaL  bar-openine  with  two  or  three  short  lobnles  in  front 
The  middle  of  the  body  is  snrroimded  by  twenty-eizht  longi- 
tudinal Beries  of  scales,  snbequal  in  size ;  there  are  thir^-ei^t 
scales  in  a  longitndinal  seriea  between  the  fore  and  hind  legs. 
Six  pneanal  scales,  the  middle  of  which  are  rather  larger  than 
the  others.  The  fore  leg  extends  to  the  middle  of  the  eye  if 
stretched  forwards ;  third  finger  a  little  shorter  than  the  fomtb. 
The  hind  leg  covers  about  two  thirds  of  its  distance  from  the 
fore  leg ;  the  fourth  toe  one  fourth  longer  than  the  third. 

With  regard  to  coloration  it  is  veir  similar  to  Mocoa  tri' 
Kneata.  The  dorsal  parts  are  brownish,  uniform  or  with  dark 
markings  more  or  less  confluent  into  a  pair  of  longitudinal 
bands.  Sidesblack,with  a  well-defined  white  streak,  one  scale 
broody  from  the  ^mipaunm,  above  Uie  shoulder,  to  the  axil  of 
the  hmd  leg.     Lower  parts  uniform  white. 

Two  examples  frum  the  Feejee  Islands. 

Mocoa  micropw. 

Prtefrontal  shield  single,  in  contact  with  the  rostral  as  weB 
as  with  the  parietal.  Five  occipitals,  of  which  the  central  is 
ae  large  as  one  of  the  anterior.  Ear-opening  very  small,  witii- 
out  any  lobnles.  The  middle  of  the  body  is  surrounded  hj 
twenh'-one  longitudinal  series  of  smooth  scales ;  six  series  we 
dorsal  and  rather  larger  than  the  others.  There  arethirtr- 
fire  scales  in  a  longitudinal  series  between  the  axils  of  toe 
fore  and  hind  limbn.  Four  pneanal  scales,  the  two  middle  of 
which  are  twice  the  size  of  the  lateral.  Legs  very  feeble,  hat 
five-toed ;  the  fore  leg  does  not  reach  the  ear-opening  if  stretehed 
forwards ;  fingers  very  short,  subequal  in  length ;  the  tiiid 
and  fourth  toes  equal  in  length.  Back  light  greenish  oUve, 
with  a  few  minute  black  specks,  bordered  on  the  side  by  > 
deep-black  band,  which  gradually  passes  into  the  greyuh 
coloration  of  the  lower  parts ;  the  latter  are  indistinctly  marbled 
with  whitish. 

Two  specimens,  apparently  young,  from  the  Feejee  Islands. 

Hinulia  Utragonarua. 

The  prtefrontal  forms  a  broad  suture  with  the  rostral  as  well 

aewith  thevertical.  Vertical  five-sided,much  longer  than  broadi 
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Onlj  one  fionto-parietal,  notched  belund  to  receiTe  the  front 
put  of  the  central  occipitEiI.  ff ostril  in  the  centre  of  the  nasal, 
with  a  Innate  groove  behind.  Ear-opening  without  lobra  in 
front  The  middle  of  the  body  is  Borroimded  by  twrai^- 
eight  longitudinal  seriea  of  acidea,  those  on  the  back  being 
lather  larger  than  those  on  the  Btdea  and  abdomen ;  there  are 
forty  scales  in  a  longitudinal  aeries  between  the  fore  and  hind 
legs.  Four  pneanal  sc&lesj  subeqnal  in  size.  Tail  atronff, 
tetrahedroL  L^  feeble;  the  anterior  extends  to  the  ear- 
apanng  if  8tret<£ed  forwards :  fingers  very  feeble  and  short ; 
me  hind  l^  covers  about  one  half  of  its  distance  &om  the  fore 
1^;  the  fourth  toe  one  fourth  longer  than  the  third.  Upper 
parts  light  brownish,  finely  marbledwith  darker,  sides  lighter ; 
lower  parts  white. 
One  example,  apparently  adult,  from  the  Feejee  Islands. 

Kannoscincus  (g.n.  Sciucid.). 
Appears  to  be  allied  to  Cophogcincua  (Ptrs.),  but  difiering  by  . 
having  keeled  scales.     Body  of  moderate  proportions ;   legs 
feeble,  five-toed.   £yelid  narrow,  ecaly.  "So  supranasal.    Ear- 
opening  externally  not  visible,  entirely  hidden  oy  scales. 

NaniioaciTicua  fuacuB. 

Rostral  shield  depressed,  flat,  somewhat  wedge-shaped. 
pTse&outal  forming  a  broad  suture  with  the  rostral  as  well  as  with 
the  vertical.  Vertical  much  longer  than  broad,  tapering  behind. 
Four  snpraciliaries.  Five  occipitals,  the  middle  of  which  is 
smaller  than  one  of  the  anterior.  Nasals  rhomboid,  with  the 
anterior  and  posterior  angles  acute,  ^ribrated  in  the  middle  by 
the  nostrils.  Five  or  six  supralabials.  Scales  with  three  or 
four  keels,  in  twenty-two  longitudinal  series,  the  dorsal  not 
bwng  conspicuously  larger  than  the  lateral ;  there  are  thirty- 
eight  transverse  senes  of  scales  between  the  fore  and  hind  legs. 
Four  pneanal  scales,  the  middle  being  somewhat  the  larger. 
Antcnor  toes  almost  rudimentary ;  the  third  and  fourth  hmd 
toes  rather  longer  than  the  second.  Upper  parts  uniform 
shining  blackish  brown ;  lower  parts  speckled  with  gr^ish. 

One  example  from  the  Feejee  Islands. 

Oymnodactifhta  multtcarinatus. 
Snout  broader  than  long.  Head  without  any  larger  tub^vtes, 
exMpt  in  the  occipital  and  temporal  regions.  Six  upper 
labials  j  the  middle  lower  labial  large,  without  mentalia,  or 
with  a  pair  of  only  rudimentary  ones  behind.  Back  with  frtnn 
Bixteeu  ^to  twenty  regular  longitudinal  series  of  small  conical 
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tnberdes ;  the  series  are  eqnidutsnt  from  each  other,  and  &e 
tubercles  are  close  to  one  another  and  ribbed.  The  abdomiiud 
scales  are  very  small,  Btrongly  keeled,  and  gradaallj  lednced 
to  minnte  tabercles  in  the  direction  towards  the  Tent.  The 
tail  in  all  onr  epedmens  is  more  or  less  reprodnoed  and  nni* 
formly  erannlar,  vithont  tubercles  or  scutes.  The  appeinde 
of  the  hind  limbs  with  scattered,  strongly  ribbed  tubercles. 
No  pores.  Upper  parts  brownish  nnifonn,  or  with  dark  trans- 
Terse  markings ;  sometimes  a  blackish  streak  from  the  eye  to 
above  the  ^rmpanom. 

Several  examples  from  the  New  Hebrides  (Aneitenm)  and 
Tongataba. 

Peripia  cyelura. 

Back  nnifonn  erannlar,  without  any  tubercles.  Scales  in 
the  middle  of  the  oelly  in  about  foi^-five  longitudinal  series. 
Tail  rounded,  not  depressed,  very  narrowly  verticillated,  with* 
ont  enlarged  anbcandals.  Nine  upper  and 
eight  lower  labial  shields.  Front  lower  labial 
elongate;  but  the  two  adjoining  labials  are 
still  louder ;  the  chin  is  coTered  with  very 
small  shields,  of  which  one  in  the  centre, 
immediately  behind  the  front  labial,  is 
generally  tbe  laTgest.  Brownish  grey  above, ' 
with  more  or  Jess  irregular  brown  buids 
across  the  back,  each  band  being  ornamented  "™*  "^  ■"•" 
with  some  small  white  spots ;  the  brown  bands  are  sometimes 
replaced  by  a  dark  marbmig. 

Several  specimeaa  from  New  Caledonia,  all  agreeing  in  tbe 
peculiarpholidosis  of  the  chin  and  in  the  form  of  tne  taiL  The 
longest  IS  4|  inches  long,  of  whidi  the  tail  takes  3  inches. 

IhaTe no  doubt  that  Professor  Peters  is  perfectly  right  in 
snpposingj^at  Penpta  Peronii  is  identical  with  IwapTu  «»- 
Hiatus  ofWiegmann  (Monatsber.  BerL  Acad.  1867,  p.  14). 


Dicerobatia  draco. 
Teeth  tessellated,  those  of  the  upper  jaw  in  for^-six  series, 
each  tooth  being  much  broader  than  long  and  trenchant 
behind.  The  band  of  teeth  terminates  laterally  at  a  short 
distance  from  the  angle  of  the  mouth.  Body  and  tail  smooth. 
The  distance  between  the  mouth  and  doi8al  fin  is  one  half  <d 
the  greatest  width  of  the  body.  Tail  more  than  twice  as  Icmg 
as  we  di>k,  without  spine.  Upper  parts  unifimn  brown,  top 
of  tbe  dorsal  fin  white. 
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Misol  Island.  Greatest  width  of^die  disk  15  inches;  distance 
between  the  finnt  margin  of  the  head  and  dorsal  fin  7i  inches. 

Scolopaia  xenochroua. 
D.^    A.f    L.Ut.44.    L.tnusT.3Vl^ 

Allied  to  BoolopsU  ghanam. 

The  height  of  uie  body  is  contained  thrice  in  the  total  length 
(vithont  candal],  the  length  of  the  head  thrice  and  a  thiid. 
The  diameter  of  the  eye  is  one  third  of  the  length  of  the  head, 
and  a  little  more  than  that  of  the  snout,  and  eqnal  to  the  width 
qS  the  interorhital  space.  Infraorhital  arch  with  two  strong 
spines,  one  pointing  forwards,  the  other  backwards :  two  or 
three  small  denticmations  below  the  strong  spine.  Pneoper- 
cnlomwith  the  angle  prelecting.  Dorsal  spines  rather  strong. 
hnt  less  so  than  those  of  the  anal  fin ;  second  and  third  anal 
spines  nearly  eqnal  in  strength  and  length.  Brownish  olive ; 
a  narrow  pearl-coloured  hand  along  the  uppermost  dorsal  series 
of  scales  •  a  large  blackiah-brown  spot  on  the  posterior  pwrt 
of  the  gill-cover.  A  broad  silvery  band,  three  scales  broad, 
along  the  trunk  below  the  lateral  line ;  the  anterior  part  of  the 
band  is  crossed  by  a  pair  of  short  oblique  brown  streaks,  the 
middle  part  with  a  brown  spot  on  the  base  of  each  scale :  the 
posterior  portioD  uniform  pearl-coloured.  Ftnorbital  with  a 
narrow  Bilveiy  band.     Fins  colonrleas. 

Hiaol  Island.     Length  7  inches. 

Cvbicips  paactradiatas, 
D-lOji.     A.i.     L.]at50. 

The  height  of  the  body  is  one  fourth  of  the  total  length 
(without  caudal],  the  lengui  of  the  head  two  sevenths.  Ab- 
domen compressed  into  a  ridge  in  &ont  of  the  ventral  fins, 
which  are  received  into  a  groove  of  the  posterior  part  of  the 
abdomen.  The  diameter  of  the  eye  is  equal  to  the  width  of 
the  interorbital  space  and  one  third  of  the  length  of  the  head. 
Snout  shorter  than  the  eye.  Jaws  with  a  series  of  minute 
teeth.  The  vomer  and  tongue  are  armed  with  a  long  elliptical 
patch  of  very  small  obtuse  teeth ;  no  teeth  on  the  palatme  hones. 
Kazillary  Mdden  below  the  preBorbital,  and  extending  to  the 
&ont  margin  of  the  orbit.  Humeral  plate  much  developed, 
triangular.  Pectoral  fin  very  long,  longer  than  the  head,  and 
extending  to  the  vent ;  not  quite  thrice  as  long  aa  the  ventrals. 
Caudal  fin  forked  nearly  to  the  base  j  the  lobes  can  overlap 
each  other.  Uniform  brown ;  inside  of  the  mouth  and  gill- 
can^  black. 

Misol  Island.    Length  5|  inches. 
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PereU  attogutMa. 
D.  5  I  22.    A.  ,Y    L.  lat  60.    L.  tnmsr.  S/13. 

The  height  of  the  bodjr  a  contained  six  times  aiLd  a  half  in 
the  total  length  (withoat  caadal).  the  length  of  the  head  thrice 
and  a  half.  The  width  of  tne  interorbital  space  is  ooe 
third  of  the  diameter  of  the  eye,  which  is  two  sevenths  of  the 
length  of  the  head,  and  not  quite  eqnal  to  the  length  of  the 
snont.  Lower  jaw  slightly  projecting  beyond  the  nppet ;  the 
maxillary  extends  somewhat  beoind  the  vertical  &om  the  front 
margin  of  the  orbit.  Cheek  corered  with  minute  scales  to 
below  the  middle  of  the  eye.  The  fourth  dorsal  spine  is  rather 
longer  than  the  third,  and  about  twice  as  long  as  the  fifth. 
The  ventral  fins  reach  to  the  vent :  caudal  truncated.  Brownish 
olive,  with  a  series  of  five  sm^  pearl-coloured  spots  on  eadi 
side  of  the  back,  along  the  base  of  the  donal  fin ;  a  series  <^ 
indistinct  brownish  spots  aloog  the  lower  half  of  the  side ; 
caudal  fin  with  a  pair  of  brown  spots  on  the  base,  the  lower 
spot  being  followed  by  an  ovate  white  spot.  Pins  without 
distinct  markings. 

Misol  Island.    Length  6  inches. 

Sciariat  coronatuB. 
D.  12 1  20.    A.  20. 

The  height  of  the  body  is  contained  six  times  in  the  total 
length  (without  caudal),  the  length  of  the  head  five  times  and 
a  third.  The  forehead  projects  a  little  beyond  the  mouth. 
The  supraciliaty  tentacle  is  about  as  long  as  the  eye,  and  ter- 
minates in  several  fringes.  Nuchal  crest  none.  A  pair  of 
canine  teeth  in  the  lower  jaw.  Dorsal  fin  deeply  notched. 
Pectoral  nearly  as  long  as  the  head.  Flesh-coloured,  with 
eight  dark  cross  bands  as  broad  as,  or  broader  than,  the  inter- 
spaces,  darkest  on  the  edges.  Back  with  scattered  brownish- 
violet  spots  smaller  than  the  pupil.  Sides  and  upper  surface 
of  the  head  with  small  round  yellow  spots,  a  g^pup  on  the 
crown  of  the  head  being  placed  in  a  urcle.  Throat  widi 
three  brownish-violet  cross  bands.  Vertical  fins  nearly  imma- 
culate; anal  with  a  blackish  margin;  pectoral  finely  dotted 
with  black. 
.    Salomon  Islands.    Length  3}  inches. 

Chiceropa  Brenddeyi. 

D.  ".     A.  |.    L.  lat  28.    L.  tranav.  ^ 

-    The  height  of  the  body  is  eqn^  to  the  length  of  the  head, 

and  one  t^rd  of  the  total  (without  caudal^.      Head  much 

longer  than  high ;  the  depth  of  the  pneorlNtal  is  more  than  the 
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width  of  tbe  orbit.  Scales  on  the  cheek  small.  Bcarcelj  im- 
bricate, in  four  serieB.  Opercnlam  terminating  in  a  membra- 
naceous flap  behind.  Posterior  canine  tooth  present.  Frsfr* 
opercolnm  not  serrated.  Beddisb  olive :  a  broad  pearl-coloored 
band  ascends  obliquely  from  above  the  axil  of  the  pectoral  to- 
wards the  origin  of  the  soft  dorsal ;  its  upper  half  is  surronnded 
bj  a  broad  brown  margin,  which  is  spread  over  the  base  of  the 
last  dorsal  spines  and  anterior  lays.  Boot  of  the  pectoral 
sQveiy.  No  other  markings  in  a  preserved  state. 
Misol  Island.     Length  7j  inches. 

Clupea  jnnffuis. 
B.  5.    D.  17.    A.  19.    L.  Jat.  43.    L.  tranav.  13. 

The  height  of  the  body  is  one  fifth  of  the  total  length 
(without  cattdal),  the  length  of  the  head  one  fourth.  Scalea 
decidnona.  Lower  jaw  bnt  slightly  projecting  beyond  the 
npp^ ;  maxillaiy  extending  to  below  the  nont  margin  of  the 
eye.  Teeth  none.  Snout  longer  than  the  eye,  which  is  one 
foiirth  of  the  length  of  the  head.  Ventral  fin  inserted  below 
the  anterior  third  of  the  dorsal  fin,  the  base  of  which  is  midway 
between  the  root  of  the  caudal  and  the  end  of  the  snout  Caudal 
fin  deeply  forked.  There  are  fourteen  abdominal  scutes  behind 
the  base  of  the  yentrals.  Back  bluish  green,  sides  silveiy, 
both  colours  being  sharply  defined  from  each  otier. 

Misol  Island.     Length  5  inches, 

Ophichtht/8  jainffuia. 

Teeth  pointed,  in  a  single  series  in  the  maxillary,  mandible, 
and  on  the  vomer.  Head  small,  pointed,  its  length  being  con- 
tained five  times  and  a  half  in  the  distance  of  the  gill-opening 
from  the  vent.  Eye  about  half  the  length  of  the  snout,  the 
cleft  of  the  mouth  extending  considerably  behind  its  hinder 
margin.  Dorsal  and  anal  fins  low,  nearly  entirely  hidden  in 
a  groove ;  the  former  commences  somewhat  in  advance  of  the 
giU-opening.  The  length  of  the  pectoral  fin  is  about  one  third 
of  tbat  of  the  head.  Reddish  brown,  with  eight  large  broad 
black  spots  across  the  back  of  the  trunk,  and  fifteen  across  the 
hack  of  the  tail ;  they  extend  downwards  to  the  middle  of  the 
side.  Head  wiu  nomerons  small  round  blackish  spots.  No 
other  spots. 

Salomon  Islands.  Length  16  inches,  the  tail  being  9^  inches 
long. 

Ophick  Ays  jUaria. 
Allied  to  0.  hmgipinnis  and  0.  Kirkii,  but  distinguished 
bom  both  by  the  considerably  greater  slendemess  of  the  body, 
Ana.  di  Mag.  N.  Hist.  Ser.4.   VoLx..  30 
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the  depth  of  vhich  ia  tro  ninths  of  the  length  <^  the  head,  wUlat 
it  is  rather  more  than  one  third  in  those  two  species. 

The  length  of  the  head  ia  one  tenth  of  the  £atance  between 
the  eill-opening  and  vent ;  tail  almost  as  long  aa  the  bo^. 
Cleft  of  the  mouth  of  moderate  width,  extending  to  some  dis- 
tance behind  the  eye,  which  is  small,  and  somewhat  nearer  to 
the  comer  of  the  month  than  to  the  end  of  the  snout.  Snont 
pointed,  more  than  twice  as  lon^  as  the  ere,  projecting  beyond 
the  mouth.  Anterior  nostril  with  a  small  tube  ;  posteiicn  on 
the  inner  side  of  the  Hp,  below  the  front  margin  of  the  eye. 
Teeth  pointed,  nniserial.  Gill-openings  latenQ.  Pectoral  fin 
reduced  to  a  minute  filament.  The  dorsal  and  anal  are  about 
half  as  high  as  the  body,  the  former  commencing  midway 
between  the  gill-opening  and  the  eye.     Colorstioii  uniform. 

Misol  Island.  Lengtu  24  iochea,  the  tail  being  11^  inches 
long ;  depth  of  the  body  3  lines. 

Ophichthyi  mtaolaiBu. 

The  length  of  the  head  is  one  seventh  of  die  distance  between 
the  gill-opening  and  Tent ;  tail  as  long  as  the  body.  The  depth 
of  tlie  body  is  one  third  of  the  length  of  the  head.  Eye  small, 
above  the  middle  of  the  cleft  of  the  mouth,  which  is  of  moderate 
width.  Snout  pointed,  twice  as  long  aa  the  eye,  projecting 
beyond  the  month.  Anterior  nostril  with  a  very  snort  tube ; 
posterior  on  the  inner  side  of  the  lip,  below  the  front  mat^  of 
the  eye.  Teeth  equally  small,  pointed,  nniserial.  Gill-openings 
somewhat  oblique,  lateral.  Pectorij  fin  none.  Dorsal  and 
anal  fins  low,  the  former  commencing  at  a  very  short  distance 
behind  the  gill-opcning,  the  latter  immediately  behind  the  vent 
Coloration  uniform. 

Misol  Island.    Length  11  inchea. 


LXI. — On  Peammoperca  and  Cnidon.  By  Dr.  A.  GoNTHBH. 
These  two  genera  are  identical ;  and  the  name  Paammopena 
given  by  Bachardaon  in  1846  has  the  priori^  the  name 
Cnidon  dating  from  the  year  1849  (UMl.  &  TroBch.  Hot. 
Ichthyol.  Heft  3).  The  amended  diagnosis  of  the  genus  will 
stand  as  follows : — 

Seven  branchiostegals.  Pseudobranchiffi  none.  AH  the 
teeth  vUliform,  in  bauda,  without  canine  teeth ;  tongue  with  a 
small,  ovate,  rough  patch.  Operculum  with  a  small  spine ; 
prffioperculum  with  a  strong  spine  at  the  angle,  with  the 
posterior  edge  serrated,  and  wita  the  lower  limb  smooth  and 
covered  by  membrane.  Two  doraal  fins,  slightly  continuous, 
the   first  with  seven   or  eight  strong  spines,  another  being 
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Attached  to  the  soft  donsl  ]  three  ansl  Bpines.   Caudal  rounded. 
Pectoral  short,  rounded.     Scales  rather  lar^,  finely  ctenoid. 

It  is  more  difficnlt  to  come  to  a  final  decision  as  regards  the 
specific  affini^  of  Pgammopo'ea  waigietuta  and  Cnidon  chi* 
netuia.     The  British  Museum  possesses  now  six  examples  :— 

1.  The  trpical  example,  stuffed,  trom  Australia  (9  mches). 

2.  A  stuffed  example  from  Victoria  (7  inches) . 

3.  An  example  in  spirits  from  New  South  WaUa  (9  inches). 

4.  A  stuffed  example  from  Torres  Straits  ^12  inches). 

5.  An  example  in  spirits  from  Manila  (10  inches);  obtained 

3'  Dr.  A.  B.  Meyer,  and  ondoabtedlj  identical  wiui  Cnidon 
ineiuia. 

6.  A  dry  akin,  said  to  be  frvm  Chins,  obtained  from  a  de^er 
(10  inches  long}. 

In  all  these  specimens  the  formula  of  the  fins  is  the  same : 
the  first  dorsal  nas  only  seven  spines,  not  eight*,  the  eighth 
spine  belonging  to  the  second  dorsal  fin.  In  other  respects 
nearly  every  one  of  the  specimens  shows  certain  pecnlianties, 
80  that  no  two  agree  perfectly  with  one  another,  not  even  those 
from  Sonth  Austraha ;  but  I  think  these  differences  are  so 
slight  as  not  to  allow  of  specific  distinction.  Thus  the  number 
of  scales  in  the  lateral  line  varies  from  forty-seven  to  fifty-five ; 
the  vertical  fins  are  sometimes  quite  naked,  sometimes  more  or 
less  Uiinly  covered  with  minute  scales ;  the  humerus  has  Bome- 
times  two  short  points  behind,  sometimes  one  of  the  points  is 
slightly  denticulated,  sometimes  the  lower  is  absent  altogether. 
There  is  only  one  point  by  which  the  Philippine  specimen  is 
somewhat  more  conspicuously  distinguished :  and  that  is  the 
distinctly  concave  profile  of  the  snout ;  but  also  in  this  respect 
it  is  approached  by  that  of  our  Australian  example  which  is 
preserved  in  spirits,  although  the  concavity  is  so  slight  that  )t 
has  been  entirely  ^aced  in  the  stuffed  specimens. 

Under  these  circumstances  I  am  inclined  to  regard  these 
fishes  as  specifically  identical. 

LXn. — On  the  Btrvcture  o/the  Echinoidea.     ByS.  LovfiN. 

[Concluded  from  p.  3Sfi.] 
The  same  arrangement  that  is  e^iressed  br  the  formnls  for 
the  two  series  of  the  ambulacral  penstomial  plates,  makes  itself 
ippwent  also  in  the  appearance  of  the  aphseridia.  In  the  Spa- 
tangidsa  (for  example,  Briaaopsu  lyrifera)  they  first  show  them- 
selves in  the  one-pored  peristomiu  plate  in  ^ch  ambulacrum, 
qnite  close  to  the  suture,  and  usually  incline  over  towards  the 

*  What  I  have  formerly  (in  dried  BpecunenR)  taken  for  the  ipine  of  tlie 
Hcond  donal  fin  u,  in  Eict,  onlv  the  hoidened  flnt  nmple  ray. 
30* 
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two-pored  plate.  While  the  peristome  is  still  pentagooal,  uid 
the  mouth  only  a  very  little  removed  from  the  middle  of  the 
baccal  membriine,  a  spheeridiom  has  appeared  in  the  two-pored 
peristomial  plate  also  in  Echinocardium  ovaium  ■  bat  this  is  still 
much  smaller  than  the  first.  Thus,  even  here,  series  I.  a-V.  b 
comes  after  series  1. 6-V.  a.  When  the  mouth  has  shifted  its 
position  so  far  backwards  that  it  nearly  touches  the  labntm, 
each  ambulacrum  shows  a  third  sphseridinm  in  plate  2  in  series 
I.  b-V.  a ;  and  when  the  mouth  begins  to  be  concealed  by  the 
irojecting  labmm,  the  fourth  is  added  in  plate  2  in  series 
.  a-V.  A,  apparently  first  in  the  paired  rows  of  the  trivium. 
A  veiT  young  Casstduliu  caribfeantm,  4  millims.  in  length,  has 
already  two  sphieridia,  the  nneqnal  size  of  which  shows  that 
of  the  one-pored  peristomial  plate  to  be  the  older  one ;  when 
7  millims.  long  it  has  four,  all  visible,  in  deep  cavities.  When 
it  has  reached  a  length  of  12  millims.,  there  are  six  sphnridia, 
bat  the  overgrowth  characteristic  of  this  group  has  likewise 
commenced.  An  outer  layer  of  shelt-substaoce  of  irregularly 
reticulate  texture,  closely  resembling  a  froth,  spreads  apon  the 
surface  of  the  test ;  it  is  seen  moat  distinctly  in  the  sternal  rc^on 
of  the  unpaired  interradium,  where  it  starts  from  the  middle  of 
each  plate  and  extends  over  its  margins  in  narrow,  tortuous, 
irregular  ridges,  so  as  finally,  in  the  adult,  to  form  the  uniform 
surface  with  small  scattered  holes  which  is  peculiar  to  these 
genera.  In  the  ambulacra  this  excrescent  layer  is  first  seen  to 
raise  the  margins  of  the  depressions  in  which  the  sphssridia 
are  seated,  thus  forming  a  projection  from  them  which  nadoally 
covers  the  sphsridia;  and  just  as  of  each  pair  the  firatspnsaridioni 
makes  its  appearance  in  series  I.  b-V.  a,  so  it  is  also  this  which 
in  its  order  is  first  concealed,  and  afterwards  that  of  series 
I.  a-V.  bj  so  that  they  are  overgrown  in  the  order  of  their 
appearance. 

Toxopneusteg  drobachenna  a^n  mar  show  how  the  sphs^^a 
appear  m  the  Latistellie  (see  Pi.  XIV.  figs,  1-8).  An  indi- 
viaoal  of  3  millims.  (fig.  2)  has  two  sphiendia  in  each  ambola- 
crum : — one,  the  oldest,  on  the  binary  plate  of  the  first  primary 
plate  of  series  I.  ^V.  a,  near  its  margin  :  another  on  the  temai^ 
plate  of  series  I.  o-V.  b.  At  the  size  of  6  millims.  (fig.  3)  theu- 
namber  is  four ;  1  stands  still  nearer  the  maigin  of  its  primary 
plate  1,  and  2  as  before,  and  two  new  ones  have  made  their 
appearance — 3  on  the  other  primary  plate  of  the  binair  large 
plate  of  series  I.  ^V.  a,  and  4  on  the  third  primary  plate  (3) 
of  the  ternary  of  series  I.  a— V.  b,  which  is  an  entire  plate,  not 
on  2,  which  is  intermediate  and  a  half  plate.  When  the  animal 
ia  a  little  more  grown  (fig.  4),  it  has  also  four  sphteridia,  not, 
however,  1,  2,  3,  4,  but  2,  3,  4,  6.     The  binary  large  plate 
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of  aeries  I.  i-V.  a,  both  piimaiy  plates  of  which  have  coalesced, 
has  become  depressed  to  a  great  exteat  j  aod  its  spheridiuni, 
which  wa8  the  first  to  appear  and  stood  on  the  mamit  of  its 
pnmaiypiate  1,  has  disappeared.  Spheeridinm  2  stiU  remainB, 
bat,  donng  the  progress  of  the  depression,  has  approached  tlie 
margin  j  3  stands,  as  before,  on  the  binary  large  plate  of  series 
I.  fr-V.  a,  and  4  on  the  ternary  plate  of  series  I.  a-V.  b  ;  and  a 
new  sphferidituu  has  made  its  appearance  on  the  primary  plate 
I  of  large  plate  2  of  series  I.  J-V.  a.  These  spn»ridia,  2,  3, 
4, 5,  are  still  present  after  the  large  plates  1  and  2  of  both 
series  have  coalesced  into  secondary  large  plates,  and  the  animal 
has  become  11  mtllims.  in  diameter  (fig.  6).  But  in  a  some- 
what larger  animal  of  15  millims.  diameter  [fig.  7),  which  has 
five  sphaeridia,  these  are  not  2, 3, 4,  5,  6,  but  3,  4,  5,  6,  7  ;  for 
the  sphseridiom  2,  gradually  approaching  the  margin,  has 
di3appeared,a  spheenoitim,  6,  nas  Deen  added  apparently  on  the 
primary  plate  1  of  large  plate  2  in  series  I.  a-V.  b,  and  yet 
another,  7,  apMrently  on  the  primuy  plate  1  of  large  plate  2 
in  series  I.  J-V,  a.  Finally,  at  the  size  of  62  millims.  (tig.  8), 
when  the  ambolacral  peristomial  plates  are  large  plates  of  the 
third  order,  consistbg  of  1, 2,  and  3  nnited,  their  six  sphseridia 
have  the  ordinal  numbers  3,  4,  5,  6,  7,  8,  the  last  of  which 
apparently  belongs  to  primaiy  plate  1  of  large  plate  3.  Thus 
by  the  resorption  whicn  takes  place  in  the  margin  pf  the  peri- 
stome, two  sph«eridia  have  been  lost,  and  one  radiole  with  its 
tubercle. 

Thus  the  aeymmetry  tn  the  Echinoidean  sketeton,  with  relation 
totleantero-po8terioraxis,iB  6K^ie&6eAwithia  each  ambulacrum, 
in  its  two  subordinate  rows  of  plates,  most  strikingly  in  the 
arrangement,  size ,  form ,  changes,  and  movements,  during  grow  th, 
of  the  peristomial  plates  and  those  immediately  following  them, 
in  the  number  and  position  of  their  pores,  in  the  order  of  the 
appearance  and  disappearance  of  the  sphseridia;  and  it  will 
probably  not  fail,  upon  closer  investigation,  in  the  relations  of 
the  radioles  and  pediceliarise.  In  effect  it  abrogates  the  radiate 
plan  of  structure  and  displays  the  homologies  between  the 
Bpatangidje  and  Echinidfe,  that  even  under  the  latter  appa- 
rently radiate  form  we  find  in  the  bivium,  which  symmetrically 
encliMes  an  unpaired  interradium,  a  bilateral  arrangement  on 
the  two  sides  of  an  antero-posterior  axis,  which  is  the  same  in 
the  mature  animal  in  all  the  different  groups  in  the  class. 

If  in  the  peristome  of  Tox<^euates  drdhachenaia  (tig.  ], 
Plate  XIV.),  or  of  some  other  Echinid,  we  unite  by  straight 
lines  the  five  plates  I.  Ojll- o,  III.  A,  IV.  «,  V. i, and  the  five, 
I.  h,  II.  b,  III.  a,  IV.  i,  V.  o,  two  pentagons  of  the  same  size 
and  form  are  inscribed  in  the  circle,  cacn  of  which  has  three 
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approximated  anglea  of  equal  size.  These  two  pentagrau  ue 
80  placed  that  the  aide  I.  a  V.  i  stands  towaids  the  nnpured 
inteTTadinm,  and  towards  the  madreporite's  inteTntdiiim  &e 
aide  11.  b  III.  a,  which  is  homologooa  with  this, — ^that  the  fonr 
aides  which  in  the  two  pentagons  enclose  angles  of  equal  size 
but  not  homologous,  are  parallel  two  and  two,  but  ue  aides 
which  are  common  for  the  two  unequal  but  homologooa  angles 
intersect  each  other, — and,  moreover,  so  that  the  two  pentagons 
togetherformwiththe)ronteTlinc8:ili<,^iirewliichia8ymmetnciI, 
not  in  relation  to  that  diameter  of  the  stoma  which  coincidee 
with  the  antero-posterior  axis  of  the  animal,  bat  only  in  relation 
to  a  diameter,  a  a,  which  passea  throngh  the  point  where 
the  last-mentioned  sides  intersect  each  other,  so  that  all  lines 
which  unite  the  homologous  angles  of  the  two  pentagons 
{namely,  IV.  a  with  IV.  J,  III.  h  with  V.  a,  V.  6  wfth  HI.  a, 
I.  a  wiui  II.  b,  and  I.  b  with  II.  a)  are  reciprocally  parallel  and 
petpendicular  to  the  same  diameter — and  that  coosequeatly,  if 


Baccal  aiea  m  a  young  Sriucpti*  Ijfri/era  :  tpk.  sphnridia. 

one  pent^;on  is  turned  round  this  diameter  aa  upon  an  axis,  it 
coincides  with  the  other.  Id  the  same  way  we  get  two  sim^ 
pentagons  in  the  pentagonal  peristome  with  rounded  angles  of 
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the  yoQBg  i^xUangua  (see  fig.  3} ;  and  it  is  clear  that  this  is  the 
cue  alfo  in  ^e  typiculy  equally  pentagon&l  peristome  of  the 
CIjpeastridsB  and  CassiauIiosB.  The  diameter  a  at  passes,  if 
pTDtiaced,  through  ambulacrum  IV.  and  interradiiim  1. 

The  iuterradia  are  rows  of  plates  of  the  perisome,  difTerent 
from  the  ambulacra  in  growth  and  movement.  If,  bj  boiling 
in  solution  of  soda,  we  carefully  separate  their  plates  in  i^aa- 
Imjpta  purymreua,  Briaaopsia  lynfira,  and  Echinocardium 
ovatumf  ve  find  that  many  of  them  are  furnished  at  their  edoral 
angjea  with  a  aemilonar  lunella, which  projects  within  the  aboral 
nui^;in  of  the  precedine  plate,  which  h^  a  corresponding  de- 
presaiou  on  its  inner  side,  ^atangue  has  such  a  lamella  on 
the  third  and  fourth  frontal  and  the  third,  fourth,  and  fifth 
lateral  plates  ;  Briaaopaia  on  the  third  and  fourth  frontal  and 
third,  fourth,  fifth,  and  sixth  lateral  plates  in  the  hinder  row ; 
Eehtnocardium  on  the  third  lateral  plate  in  the  anterior  row. 
Xo  doubt  the  same  is  the  case  in  manj  Spatangidte,  perhaps 
also  in  other  irregular  Echinoidea.  This  is  an  indication  that 
the  plates  of  the  interradia  are  in  some  degree  scales,  although 
th^  never  fulfil  the  mane  fonctions  as  the  scales  in  the  peri- 
some of  the  Holothniiee  and  Crinoidea. 

The  interradia  in  the  Echinidie  are  in  a  high  d^ree  mutually 
accordant ;  into  the  peristome  of  these  they  always  enter  with 
two  plates,  a  Isrge  and  a  small  one.  It  is  generally  only  in 
young  EchinidfB  that  the  position  of  these  can  be  obserred. 
Toxc^meustea  drobachensis,  when  young,  constantly  shows  that 
if  we  mark  the  animal's  right  lateral  interradiom  with  1,  and 
consequenUy  the  unpaired  one  with  5,  the  sm'aller  peristomial 
plate  and  the  larger  new-formed  plate  close  to  the  vertical  plate 
are  found  to  belong  to  1  a,  2  a,  3  &,  4  a,  5  a,  and  the  larger 
peristomial  and  smaller  new-formed  plates  to  lb,  2  b,  3  a,  4  b, 
ob.  It  is  the  interradinm  3,  the  left  irontal  of  the  animal,  tJiat 
changes  the  position  of  the  plates  (see  fig.  1,  PI.  XIV.).  We 
find  that  such  an  arrangement  is  symmetrical  on  the  two  sides 
of  a  diameter  passing  through  ambnlacnim  I.  and  interradinm 
3,  the  same  that  is  the  longitudinal  axis  in  Echiiumtetra,  and  in 
the  vertical  plane  of  which  it  has  the  curved  line  of  its  flexure. 
Whilst  in  Echinotieua  the  interradia  greatly  resemble  those 
of  the  Eehinidffi  in  the  forms  and  relative  sizes  of  the  plates, 
BO  that  even  the  unpaired  one,  although  perforated  by  the  la^e 
periproctium,  is  still  in  a  high  degree  in  accordance  with  the 
paiied  ones,  there  is  nevertheless  a  remarkable  difference  with 
respect  to  the  peristomial  plates,  which  is  worth  indicating  in 
oroEr  that  it  may  be  carefully  investigated  in  young  indivi- 
dwds,  like  so  many  other  things  in  that  animal,  such  as  the 
oblique  month,  &c.     Interradia  1, 3,  and  5  enter  the  peristome 
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with  a  single  plate,  2  and  4  with  two  plates ;  and  if  we  lednoe 
^epmetomeof  Echinoneug  to  acircle,thiBarrangementalfloi8 
mnmetrical  to  the  diameter  which  passes  throagh  ambalacrnni 
L  and  interradiimi  3.  All  other  irregular  £chinoidea  have  in 
each  iDterradiam  onl^  a  single  plate  in  the  peristome.  The 
arrangement  of  the  iDteiradia  is  srmmetrical  in  relation  to  the 
animal's  antero-posterior  axis,  which  ia  also  its  lon^tndinal 
axis,  and  passes  through  the  unpaired  ambolacmm  III.  ana 
the  unpaired  interradium  5 — with  a  constant  deviation  in  the 
Spatangif^x,  without  deviation  in  the  ClypeastridiB  and  Cassi- 
dulidte :  whilst  in  these  two  families  all  the  four  paired 
interr/aia  resemble  each  other  in  a  high  degree,  the  two  frontal 
above  all,  and  the  two  lateral  are  reciprocally  perfectly  s^- 
metrical,  and  the  unpaired  interradium  diners  little  from 
them,  the  platea  being  analogous  in  proportion  and  form,  bat 
cut  oat  as  if  eroded  tor  the  periproctium,  which  is  surrounded 
by  the  same  plates  during  the  whole  life  of  the  animal.  This 
ia  the  case  in  a  high  d^ree  in  Laganum  and  Echinoofoimu, 
which  have  one  of  the  yotmgeet  plates  which  pushes  into  the 
vertical  plate  large  and  pointed.  So  also  in  Clypecuter,  Sto- 
lonocl^pus.  Encope,  Meltita,  Echinarachmu€,KaA  Aracknoida, 
in  which  the  younger  plates  are  gradually  smaller  and  smaller, 
and  those  wliich  lie  close  to  the  vertical  plates  small  and  of 
equal  size,  diverging  and  receiving  the  genital  porea  between 
them. 

Much  of  all  this  is  quite  different  in  the  Spatangidie.  The 
frontal  interradia  are  symmetrical  in  all  livmg  genera  j  and 
between  them  aiid  the  lateral  ones  there  is  a  considerate 
agreement.  If  tlie  plates  2  in  the  frontala  are  very  targe,  and 
the  following  ones  very  short,  as  in  Breynta,  fjovema,  Eupa- 
taguSf  Plagivnotvn,  Maretia,  ISpatangug,  and  Echinooardia^, 
the  same  conditions  occur  in  the  lateral  interradia ;  if  the  plates 
of  the  frontals  approach  a  nearly  equilateral  pentagonal  or 
hexagonal  form,  the  same  prevails  in  tne  laterals.  But  among 
themselves  the  lateral  interradia  are  never  alike,  always  UQ- 
Bymraetrical  on  both  sides  of  the  longitudinal  line ;  and  it  is 
uways  the  right  lateral  interradium,  1,  that  deviates.  Those 
Spatangidie,  which  seem  to  be  most  numerous  among  existiog 
forms,  but  were  very  few  during  the  earliest  periods  of  the 
family,  the  Frymnodetmiij  or  those  which  have  an  infraan» 
fasciola  and  the  most  regular  ambulacra,  are  also  those  in  vhich 
this  as^metry  is  most  strictly  maintained.  All  their  genera 
have  m  the  right  lateral  interradium,- in  its  hinder  row,  1  "i 
one  plate  less  than  in  the  same  row  of  the  left  one,  4  & ;  the 
first  three  plates  of  the  right  peristomial  plate  1  and  tfo 
following,  represent  the  first  t'oar  of  the  left  lateral  interradimn, 
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namelr  perietomial  plate  1  and  the  three  following  2,  S,  4. 
One  of  the  three  in  inteiradium  1  a  must  therefore  be  regarded 
as  composed  of  two  plates ;  and  it  is  clear  that  it  is  the  second, 
which  conseq  nently  should  be  indicated  by  2  +  3 ;  but  both 
plate  1  and  plate  4.  and  sometimes  plate  5,  assist  in  filling  op 
the  deficiency  which  ocean  when  the  right  2  +  3  ia  not  eo  lai^ 
as  the  left  2  and  3  taken  together.  In  moat  cases  the  former 
is  as  large  aa  the  two  latter,  as  in  Brisaopsts,  Marelta,  Lovenia, 
EvpaioffuSj  and  Echinocardium ;  and  in  these,  moreover,  plate 
4  IS  of  eqnal  size  on  both  sides ;  in  Breynia,  Plagionottia,  8pa- 
tanfftu,  XatUhobrissug,  Micrastery  Pakeotropiu,  and  Meoma 
(which  last  has  only  a  half  infraanal  faaciola]  the  plate  2  +  3  of 
the  right  side  is  somewhat  less  than  the  left  2  and  3  taken 
together ;  and  then  it  is  the  right  plate  4  in  Micragler,  Echino- 
eardium,  and  Palceotropus,  and  with  this  also  plate  1,  and,  in 
Meoma,  plate  5,  that  is  larger  than  the  corresponding  plate  on 
the  left  side  and  fills  np  the  deficiency.  In  Briasvs,  on  both 
eides,  plate  2  in  1  £  and  4  a,  is  so  large  and  so  nearly  equi- 
iaterally  pentagonal  that  it  presses  away  plate  2  in  1  a  and  4  b 
from  all  contact  with  plate  1 :  and,  moreover,  plate  2  ia  1  £  is 
much  larger  than  in  4  a,  so  that  it  makes  np  no  small  part  of 
the  meaeore  that  must  Iw  filled  up  in  order  to  correspond  with 
3, 3,  4  in  4  i  ;  here,  also,  2+3  in  1  a  is  considerably  less  than 
2  and  3  in  4  i  taken  together,  and  4  in  1  a  larger  than  4 
in  46. 

The  second  group  of  Spatangidse,  which  is  now,  so  far  as  we 
know,  less  rich  in  generic  forms,  the  Prymnadeti,  those  which 
are  destitnte  of  an  infraanal  fasciola,  is  far  less  regular  as 
regards  what  is  here  in  question.  Five  genera  resemble  many 
of  the  Prymnodesmii  in  tnis  respect — that  they  have  plate  2+3 
in  interradium  1  a  of  the  right  side  equal  in  size  to  the  left 
2  and  3  taken  together,  and,  moreover,  plate  4  of  equal  size  on 
both  sides,  as  in  Agassizia  and  Schtzaaler,  or,  as  in  Mara, 
AbatjUy  and  Hemiaaier,  plate  2+3  in  1  o  smaller  than  2  and  3 
in  4i,  and  therefore  plates  1  and  4  of  the  right  side,  and  in 
Hemiaater  also  5,  somewhat  larger  than  on  the  left.  But  three 
other  genera  are  very  divergent.  Desoria  has  plate  2  of  inter* 
radium  1  a  amalgamated,  not  with  plate  3  in  the  same  row. 
hut  with  plate  2  in  1  & ;  and  the  same  occurs  in  Atrapus ;  and 
in  the  former  plate  2  in  4  &  is  beisides  separated  from  plate  1. 
iWceoatoma,  however,  is  the  most  divergent.  Whilst  all  other 
Spatangidse  have,  in  each  interradium,  immediately  after  the 
peristomial  plate  1,  a  pair  of  plates  2,  this  genus  has  plate  2 
umple  in  both  the  frontal  and  lateral  interradia ;  eai,  moreover, 
in  interradium  1  it  is  not  in  1  n  that  plates  2  and  3  are  amal- 
gamated, but  in  the  row  1  b. 
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Thia  ifl  the  diTeraity  that  the  right  interradiam  1  ahows  in 
all  known  genera  of  recent  Spatangidse.  It  is  quite  clear  that 
it  ia  not  the  left  side  that  has  a  plate  more,  bat  the  right  ihat 
has  a  plate  leas,  and  that  here  within  a  region  not  far  Irom  the 
peristome,  but  separated  there&om,  the  normal  atmcture  of  the 
plates  is  disturbed.  It  ia  in  the  direction  of  this  inteiradium 
that  the  diameter  lies  in  relation  to  which  the  ambolacra  are 
symmetrically  diaposed.  Whether  thia  diameter  may  posaiblj 
indicate  the  heterologoua  position  which  the  Echinoderm,  wbil^ 
still  residing  in  its  larra,  bad  with  regard  to  the  latter,  a  pri- 
moidial  azia,  &om  whic^  it  subsequentlT  passed  to  another 
antero-posterior  axis,  or  whether  tbis  abnormal  coaleecence 
of  certain  plates  on  one  side  of  the  animal  may  perhaps  have 
some  connexion  with  what  takes  place  when  the  Echinoderm 
took  up  into  itself  the  atomach  and  intestine  of  ita  larva,  are 
questions  which  deserve  to  be  borne  in  mind  during  further  in- 
vestigationa  upon  the  development  of  the  Echiooderm&ta,  but 
which,  for  the  present,  we  can  only  treat  in  a  general  way. 

The  unpaired  interndium  differs  far  more  bom  the  paited 
in  the  Spatangidte  than  In  the  other  irregular  Echinoidea.  It 
has  a  iar  more  independent  structure;  and  ita  dissimilar 
plates,  which  are  esaentially  symmetrical,  are  difierentiated  for 
various  functions.  The  firat,  or  peristomial  plate,  which  in  the 
young  is  not  verr  unlike  those  of  the  paired  intenmia,  becomes 
developed  into  tne  labrum,  with  which  the  animal,  diiring  ita 
movement  forward  in  the  soft  sea-bottom,  raisea  the  masa  of 
mud  which  constantly  filla  its  intestinal  canaL  Behind  the 
labmm  follows  the  sternum,  composed,  like  all  the  fallowing  aeg- 
ments,  of  two  paired  plates,  famished  with  powerfully  movable, 
more  or  less  oar-ahaped  radicles,  with  which  the  animal  rows 
itaelf  away ;  and  behind  the  atemum  the  epistemum  and  the 
long  TOW  of  uie  abdominal  plates,  which  are  generally  numeroos, 
and  which,  in  moat  of  the  existing  genera,  close  at  the  ma- 
dreporite,  or,  in  Semiaater  and  many  extinct  genera,  are  sepa- 
rated there&om  by  eye-platee  or  vertical  plates,  when  these 
close  together  behmd  the  madreponte. 

The  labrum,  in  moat,  ia  very  short,  so  that,  with  its 
outer  ioargins,  it  occupies  only  tne  first  2-pored  radial  pUte ; 
in  others,  auch  as  Maretia,  Lovenia,  Breynia,  EupaUym, 
Ai/rapu*,  and  PaUeoatoma.  it  is  so  produced  backwam  that  it 
corresponds  to  the  two  or  three  first  radial  plates.  The  sternum 
presents,  most  distinctly  in  the  Prymnodesmii,  a  certain  cone- 
flpondence  with  the  plates  2  of  the  paired  interradia,  inasmncli 
as  it  is  QSoaUy  small  when  these  are  very  large,  as  in  Breynta, 
PlagwTiOtua^  Eupatagugj  and  Looenia,  Its  relation  to  the  bivium 
haa  already  been  mentioned.     The  plates  of  the  epiatenum,  in 
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the  Bune  gronp,  arc  narrowed  or  pointed  backward ;  and  theii 
outer  margin  forms,  with  the  oater  margin  of  the  first  abdominal 
pair  on  each  side,  the  angulua  ^iatemalig,  into  which  the  pro- 
anced  pUtes  of  the  bivium  project.  This  angle  is  very  deep 
in  Ewpatamuj  Brofnia,  Plagionotua,  Maretia,  Echtnocardiumj 
Xaimobnsaua,  and  PaltEotr&ptUj  and  shallower  in  Lovenia, 
Brutiu,  Meoma,  Briasopna,  and  Bpatangaa.  It  is  very  small 
in  the  Mxcraater  of  the  Chalk,  in  which  it  makes  its  earliest 
uipearanoe,  and  which  has  the  epistemal  plates  still  of  nearly 
the  same  form  as  the  other  abdominal  plates ;  this  is  also  the 
condition  in  the  Frymnsdeti,  in  which  all  the  posterior  part  of 
the  unpaired  interradinm  (e.^.  in  femuuter], by  its  uniformity, 
hu  a  certain  resemblance  to  the  same  part  in  the  Cassidnlidie. 
This  group  of  Spatangidie  also  differs  from  the  Frymnodesmii 
in  that  the  plates  of  the  unpaired  intertadiom  belonging  to  the 
left  side  are  notably  longer  than  those  of  the  right  side.  Even 
the  left  eternal  plate  projects  beyond  the  right  one  in  most  of 
them ;  if  not,  tne  epistenmm  and  all  following  segments  are 
elongated.  InPaJtBcMtomathisdifierencegoes verTfar,inasmach 
BB  the  left  plate  of  the  epistemnm  lies  with  nearly  the  whole  of 
its  length  behind  the  right  one,  and  all  the  following  nearly  in 
the  same  way.  A  consequence  of  this  is  a  projection  by  which 
the  periproctiiim,  which  here  also  is  bounded,  at  least  in  front, 
by  the  same  plates  during  the  whole  life  of  the  animal,  is  not 
always  symmetrically  enchased — that  is  to  say,  that  on  one  side 
a  smaller  number  ot  plates  attain  its  margin ;  and  then  it  la 
always  the  left  side  that  is  furnished  with  a  plate  more  than  the 
right  side.  In  general  we  may  observe  that  in  the  Spatangidte 
the  left  side  is  preponderant 

If  we  compare  a  very  young  S/Msopats  lyrifera,^'G  millims.in 
length,  with  a  full-grown  one,  we  find  that  the  paired  interradia 
in  the  former  have  already  acquired  their  permanent  form,  only 
that  the  oldest  plates  (of  the  peristome)  are  comparatively 
broader,  and  plates  2  a  little  longer  than  in  the  full-grown  spe- 
cimen— and  that  in  the  frontals  the  small  individual  nas  eleven 
or  ten  plates,  and  the  large  one  thirteen,  two  small  plates  having 
been  aloded  at  the  ends.  In  the  laterals  ten  plates  may  be 
counted  in  both.  The  unpaired  interradinm  has  undergone  far 
more  change.  The  lAbrum  and  sternum  are  alike  in  both ;  the 
^liBtemim)  in  the  small  individual  very  short,  its  posterior 
margin  very  narrow ;  and  the  preeanal  plate,  that  which  does 
not  enter  into  the  periproctium,  and  which  changes  most  of  all 
the  plates  of  the  test,  is  still  three  times  as  long  as  broad,  while 
in  the  adult  its  length  and  breadth  are  nearly  equaL  In  the 
latter  there  are  5-8  anal  plates,  in  the  young  5-9 ;  the  whtrfe 
number  of  plates  in  the  youi^  is  fborteen,  in  the  adult  fiftera. 
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It  appears  from  thU  that  the  interradia  in  the  Spatangid»  ore 
enlarged  principallr  b^  the  growth  of  the  individuu  platea, 
very  little  by  the  addition  of  new  plates  near  the  vertical  plates. 
Kvery  plate  lias  a  nucleus,  which  mar  often  be  recognized  u 
its  umho,  and  is  Burrounded  internally  by  the  ourea  of  growth. 
If  we  examine  a  Mellita  hexapora  6'd  millima.  in  length  aide 
by  side  with  an  adult  of  85  millimB.,  we  find  (besides  the  changed 
in  the  interradia  of  the  ventral  side,  which  are  a  consequence  of 
the  oatgrowth  of  the  ambulacra  at  their  expense)  that  all  the 
interradia  in  the  small  individual  have  from  9  to  10  plates,  and 
in  the  large  one  13  or  perhaps  12 ;  for  it  is  scarcely  possible  ta 
ascertain  how  far  the  plate  torough  which  the  periphery  paasee 
\^  or  is  not  divided  into  two  by  a  suture.  Here,  also,  the  un- 
paired interradium  is  differentiated  from  the  rest,  although  not 
so  much  as  in  SruMpsM.  Thehiatus("  lunula"),  which  occnn 
early  in  this  interradium  (all  the  others  are  situated  in  the 
ambulacra  and  have  not  yet  made  their  appearance),  is  in  the 
young  nearly  circular,  in  the  adult  long  and  narrow ;  and  it 
shifts  its  position  during  growth,  so  that  in  the  former  it  is 
bounded  by  the  ventral  plates  2  and  3,  and  by  the  doraals  5, 
G,  and  7,  but  in  the  adult  by  the  same  veutraia  (2  and  3)  bat 
by  the  dorsals  6,  7,  and  6 ;  the  dorsals  approach  the  maigin, 
and  there  even,  in  some  degree,  become  ventrals.  The  pe-ri- 
proctium,  which,  like  the  stoma,  is  much  lai^er  in  proportion 
in  the  young  than  in  the  adult,  is  round  in  the  former  and  sur- 
rounded in  front  by  a  narrow  margin  of  plate  2,  which  gradaally 
disappears,  so  that  finally  plate  1  constitutes  the  antenor  boun- 
dary of  the  aperture, which  is  oval  in  the  adult.  The  circiunstaace 
that  the  number  of  pairs  of  plates  in  the  interradia  in  the  adnlt 
only  in  a  slight  degree  exceetu  that  in  the  youngest,  is  notdifficutt 
to  observe  also  in  the  Cassidulidse  and  regular  Echinid^ ;  whilst 
iu  all  the  augmentation  within  the  ambulacra  is  far  more  conu- 
derable,  and  extraordinarily  great  in  the  petala  of  the  Irregu]ares. 
in  which  it  is  greatly  multiplied.  We  soon  ascertain  that  in  all 
Echinoidea  the  interradia  and  ambulacra  gron-  and  move  in- 
dependently, the  former  as  the  plated  pensome,  the  latter  as 
fixed  anna. 

In  BrtMopsis  it  is  easy  to  see  that  the  peripetalous  fasciola 
strikes  over  the  same  interradial  plate  in  the  adult  aa  in  the 
young,  over  platea  4  and  5  in  the  frontals,  6  and  7  in  the 
laterals,  and  over  the  tenth  plate  of  the  unpaired  interradium ; 
and  it  keeps  in  both  to  the  same  ambulacral  plate  in  the  bivinm, 
namely  the  14th  or  15th,  in  the  paired  radii  of  the  trivium  to  the 
ninth  or  tenth,  but  shifts,  apparently,  in  the  unpaired  ainbnla- 
cmm  from  plates  4  and  5  to  plates  5  and  6.  Ho  also  the 
infraanal  fasciola  passes  in  young  and  old  over  plate  3  of  the 
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miMired  interradium  {tKe  epiBtemnm)  and  its  plates  4  and  6, 
Md  OFer  plates  6,  7,  8,  and  9  of  the  inner  rows  of  the  biviam. 
The  &sciola  conseqnentlr  grows  nearly  equally  with  the  plates 
of  the  test— but  not  perfectly ;  for  it  shifts  a  little  on  the  plate 
within  the  limits  of  which  it  remains.  On  the  inside  of  the 
test  no  indication  of  it  is  seen ;  it  does  not  occupy  an  interspace 
between  the  plates  of  the  test,  but  is  eritirelv  external,  and 
belongs  to  a  stratum  of  the  teat  which  lies  witnout  the  radioli. 
For  we  see  sometimea,  e.  g.  in  Agassizia,  how,  perfectly  nn- 
affected  and  entire,  it  covers  groups  of  radiolar  tubercles  which 
ueperfectly  recognizable,  as  to  form  and  arrangement,  as  through 
a  piece  of  gauze,  and  in  size  are  but  little  inferior  to  those  of 
the  same  group  which  bear  radicles  immediately  beyond  its 
nwgin.  Or  we  see,  for  example  in  Ploffiofiotua.  a  crack  in  it ; 
ud  through  this  the  subjacent  layer  witn  its  raoioUr  tubercles 
sticks  forth.  It  has  fractures  which  run  transversely ;  during 
growth  joints  arise,  when  its  close  rows  of  tubercles  chance 
their  direction ;  and  sometimes  such  a  joint  coincides  with  tlie 
suture  between  subjacent  plates,  sometimes  not,  when  the 
fasciola  passes  over  it  unaltered.  Both  the  pcripetalous  and 
infraanal  fascicles  contain  special  forms  of  tentacles  which  do 
not  ovcrst^  their  boundaries.  In  BrUsopais  the  peripetalous 
fasciola  contains,  in  the  unpaired  ambulacrum,  the  powerful 
tentacles  with  annular  calcareous  disks,  and  in  the  paired  ones 
branchias ;  the  infraanal  constitutes  the  limit  between  the  large 
tentacles  wreathed  with  cirri,  belonging  to  the  inner  rows  of 
the  birium,  which  are  produced  so  that  their  pores  fall  within 
its  circle,  and  the  simple,  finger-shaped  ones,  which  issue  from 
the  arobnlacral  plates  of  the  sides.  When  wc  observe  the 
entirely  external  position  of  the  fasciola,  how  it  glides  over 
ready  developed  radiolar  tubercles,  how  the  most  powerful  ex- 
ternal organs  stand  forth  only  within  its  circle,  how  in  certain 
genera  (such  as  Plt^ionotua,  EaptUagus.  and  Brevnia)  the 
tubercles  of  the  test,  which  on  one  side  of  the  bouncuuy  indi- 
cated by  it  are  small  and  but  slightly  developed,  suddenly  make 
thur  appearance  of  large  size  and  strongly  marked  on  the  other 
aidcj  and  if  we,  moreover,  note  the  opposition  between  the 
disaimilarity  of  the  regions  thus  distinguished  in  the  Spatan- 
gide^and  the  thorough  uniformity  in  the  Cidaridte,  Cassidnlidse, 
wid  Echiwmeva,  which  have  no  fasciola,  we  are  induced  to  ask 
whether  a  membrane,  perhaps  following  the  largest  circumfe- 
rence of  the  test,  may  not  cover  the  sides  of  the  dorsal  smface, 
and  then,  in  some  forms,  check  the  development  of  the  radioli, 
but  beyond  its  border,  wnich  is,the  fasciola,  leave  two  free  fields 
for  the  outer  organs  and  the  hard  structures  of  the  test,  one 
uonnd  the  vertex  and  one  infraanal.     But  this  is  of  little  con- 
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Beqaeoce ;  the  fasciola  is  still  an  tmexplained  otgaa.  It  hu  t 
border-line  ("  Saumlinie  "),  says  Johannes  Mtlller,  comparable 
with  the  cibaiT  border  of  the  larra  in  these  icntects,  thftt  it 
forma  closed  loopa  and  produces  an  extremely  mriak  dliaiy 
movement.  Its  satin-like  close  clftvslse  of  eqoal  height,  the 
shafts  of  which,  and  not  the  ronnded  and  soft  heads,  are  the 
vibratoiy  organs,  as  was  already  observed  by  Johannes  MtlUer, 
are  in  a  high  degree  sensitive ;  and  if  a  few  of  them  are  tonched, 
many  pass  instantly  into  a  common  waving  movement.  With 
respect  to  the  iniportant  question  whether  the  Echinodom  hu 
taken  this  over  from  its  larva,  and  the  membrane  bounds  it,  it 
is  worth  remembering  that  the  infraanal  fasciola  and  the  latfxal 
(Desor)  exclude  each  other. 

On  the  dorsal  sorface,  in  all  recent  Echinoidea^  the  five 
ambulacra  and  the  live  inteiradia  meet  at  a  circle  of  five 
ocellar  plates  and,  typically,  five  vertical  plates.  The  lattei 
have  been  called  genital  plates,  becaose,  in  most  cases,  the 
efferent  ducts  of  the  genital  glands  have  their  external  aipa- 
tures,  the  genital  pores,  in  them,  and  they  have  been  regarded 
as  belonging  to  the  organs  of  reproduction.  Bat  they  are  no 
more  a  part  of  these  than  the  plates  of  the  unpaired  interradium 
are  a  part  of  the  nutritive  organs  because  in  the  irregular 
Echinoidea  the  anus  perforates  them.  It  is  easy  to  asceitun 
that  the  plates  which  nave  here  hitherto  been  named  vertical 
plates  are  present  and  readv  formed  in  young  individuals 
which  are  not  yet  fertile,  ana  to  observe  how  it  is  only  at  a 
later  period,  when  the  genital  glands  are  matured,  that  their 
efferent  ducts,  oviducts,  or  vaaa  d^krentiOf  perforate  the  plates 
from  within.  The  madreporite,  on  the  other  hand,  is  com- 
menced early  during  the  larval  state,  and  is  undistingoiahable 
from  the  vertical  plates,  while  the  genital  pores  in  certain 
cases  are  distant  from  them.  The  greater  the  part  occupied 
in  the  vertical  plates  by  the  aquiferous  system,  the  smaller  is 
tii&t  of  the  genital  oi^ans ;  and,  vice  vend,  when  the  former  is 
small  the  latter  is  large.  In  the  Spatangidse  the  genital  pon 
is  wanting  in  the  pUte  towards  which  uae  percolating  appft> 
ratos  spreads  from  its  central  region — so  far,  that  of  tae  nor- 
mal five  never  more  than  four  remain,  in  some  not  more  than 
two.  When,  as  in  Laganiim,  the  ma[dreporite,  which  in  stHue 
species  of  thsA  genua  opens  into  a  ramified  fissure,  occupies  de 
middle  of  the  stellate  ring,  or,  as  in  Echiwic^anuu,  it  consist! 
only  of  a  single  pore,  and  when,  besides,  as  in  both  these 
genera,  the  isterradia  dose  with  one  plate  of  the  last  pur  veiy 
utrge  and  wedge-shaped,  the  geiptal  pores  in  the  vertical  plates 
are  situated  near  their  mardns ;  but  when  the  madr^xtrite  is 
more  widely  expanded,  so  that  it  occupies  the  vhfAa  star  of 
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the  vertex,  the^r  are  placed  between  the  vertical  plates  and  the 
inteiiadia,  aa  in  MaUta,  or,  as  in  Clype€uter,  entiielj  in  the 
latter  and  separated  {i*om  the  vertex  by  their  ust  two  or  three 
plates.  Cotteau  long  ago  made  the  important  observation 
that  an  Echinid  alsOj  namely  GWibpwus,  has  the  genital 
pores  outside  the  vertical  pUtes,  near  their  apices*.  Bat  in 
all  the  Echinidte  every  one  of  the  five  vertical  plates  bears  its 
genital  pore,  and  the  madreporite  is  confined  to  one  of  them 
only,  namely  2,  the  right  anterior  one.  It  cannot  be  donbted 
that  the  madreporite  and  sand-canal  are  carried  to  this  position 
m  thb  way — that  the  intestinal  canal,  which,  in  the  irregular 
Echinoidea,  has  its  anal  orifice  sorronnded  by  the  periproctinm 
in  the  unpaired  interradinm  and  only  in  that,  but  uiere  ter- 
minates at  any  point  from  the  neignboorhood  of  the  month 
till  it  cuts  tbrou^  the  circle  of  the  vertical  and  ocellar  plates, 
opens  in  the  EchinidiQ  in  the  middle  of  that  circle,  which  closes 
roand  it.  While  the  mouth,  which  opens  earlier,  has  in  all 
Echinoidea  the  same  position  with  relation  to  the  ambulacra 
and  interradia,  and  its  periatome  independently  formed  rega- 
larly  by  the  same  plates  fitted  for  the  purpose  and  in  a  definite 
order,  the  anal  aperture  has  a  highly  variable  position,  sur- 
rounded by  eroded  plates,  in  which  it  occupies  during  growth 
a^adually  increased  space. 

In  ayoung7ba»wneu«'te8(/r(>£ac^nffMof5milIims.  the  vertical 
ptatesform  a  closed  circuit, each  over  its  interradium,and  in  their 
reentrant  angles  the  five  plates  which  bear  the  eyes  are  placed 
eaoally  regularly. '  This  is  also  the  case  in  adult  individuals  of 
Echinus,  SphcBrechimta,  and  PaamTneckinus,  and  also  in  the 
SalenidfB.  But  in  Tttxoptieuslea  and  most  others  this  primor- 
dial and  normal  arrangement  is  soon  disturbed.  Tne  ey&- 
pktes  of  the  bivinm  are  gradaaUy  pushed  into  the  circle  on 
both  sides  of  the  vertical  plate  of  the  unpaired  interradium  5, 
between  this  and  1  on  the  right  side  and  4  on  the  left.  It  is 
eye-plate  I.  that  first  teaches  the  inner  circumference,  and 
next  eye-plate  V.,  as  in  most  genera,  such  as  Loxechinua,  Lyt- 
te&tTUUy  Heliocitiiriaf  Tripneuatea^  Soletia,  Salmadsj  Echino- 
ctdaria.  Acrocladia,  and  Echinomeirai  in  Amblypneuatea  and 
Meapiha  they  come  quite  near  it.  Of  the  eye-plates  of  the 
trivinm,  IV.  approaches  the  inner  circumference,  which  it 
reaches  in  many ;  II.  also  approaches  it,  but  in  a  less  degree ; 
and  III„  the  eye-pUte  of  the  unpured  ambulacnun,  is  always 
distant  &om  it.  In  Dtadema,  on  the  other  hand,  all  the  eye- 
plates  are  seen  more  or  less  completely   to   touch   the  snal 

*  "  TiV'hin''<—  foaoles  do  IKpartament  de  la  Sartlie/'  pp.  163, 1S4,  pi.  26. 
fig.8,udpL27.fig.2Si  "Echmidea  fonlMduDdputemeatdiiriConae," 
u.p.60,pL62.%.  U:  Bull.  Soc.  0«oL  Fr.  2' ifir.  ztL  p.  162. 
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membrane.  This  change  of  position  depends,  no  donbt,  ufMn 
the  circumstance  that  the  penproctiam,  bj  the  resorption,  espe- 
cially, of  the  vertical  plates  1  and  5  and  by  atretching,  is 
enlarged  more  rapidly  aod  strongly  than  the  breadth  of  the 
vertical  plates  increases,  and  that  the  eye-plates,  on  which  the 
growth  of  the  ambulacra  reacts  as  a  dm  ft  Urgo,  are  driveii  into 
Its  median  space.  Vertical  plate  2,  which  contains  the  madre- 
porite,  is  enlarged  more  than  the  others,  and  keeps  back  eye> 
plates  II.  and  III. 

The  anal  aperture  is  produced  in  the  same  way  in  the  Spa- 
tangidfB  and  Ecliinidte.  Quite  young  individuals  of  the  fonner 
have  the  periproctium  much  more  dorsal  than  older  ones,  as  is 
the  case  m  a  high  degree  in  a  &)atangu*  pwrpwreaa,  2*025 
millims.  in  length ;  this  species  is  destitute  of  the  peripetalons 
fasciola.  So  early  as  this  the  periproctium  is  nearly  round,  with 
the  aaufl  about  in  the  middle.  The  anal  membrane  is  closely 
covered  with  thin  imbricated  scales,  which  form  circles: — 
the  innermost  one  of  long,  narrow,  pointed  ]ameUfe,  connivent 
around  the  anus ;  and  around  this  one  or  more,  consisting  of 
larger  triangular  scales ;  the  outermost  a  circle  of  still  huger 
plates.  Of  these  last,  in  many  genera,  the  adoral  grow  pre- 
ponderantly, so  that  the  periproctium  is  gradually  elong^ed, 
and  the  anus  comes  to  be  situated  more  ezcentrically  in  an 
aboral  direction.     It  is  otherwise  in  the  Echinidie. 

In  his  memoir  on  the  Echinoidea  collected  by  Ponrtaies  is 
the  great  depths  between  Florida  and  Cuba.  Alexander 
Agassiz  states  that  in  a  very  early  stage,  ^en,  however,  the 
mouth  with  its  jaws  is  alreadv  developed,  "the  anal  systmof 
the  Echinidffi  is  limited  to  a  smgle  subanal  plate,  which  makes 
its  appearance  before  the  genital  and  ocellar  plates,  and  long 
remains  more  prominent  than  the  other  plates,  which  are 
added  to  complete  the  enlarged  anal  system"*.  The peata- 
ironal  or  somewhat  rounded  apace  which  is  enclosed  oy  the 
nve  vertical  plates  is  embraced  at  this  stage  by  a  single  nn- 
paired  disk.  Soon  afterwards,  in  a  young  Toxopneustea  drS- 
bachensis,  place  begins  to  be  prepared  for  the  anus;  bat 
this  occurs  not  in  the  middle  of  the  disk,  but  ezcentrically  and 
outside  of  it.  The  margins  of  verticu  plates  1  and  6  are 
absorbed,  and  between  them  and  the  central  disk  an  interspace 
is  produced  which  is  occupied  by  the  soft  general  integument. 
In  this  ifl  formed  a  pair  of  free,  roonded,  oblong,  calcaieons 
pieces,  which  do  not  coalesce  witn  the  disk.  Whilst  the  peri- 
proctium enlarges  so  that  it  becomes  oval  in  an  oblique  direc- 
tion, and  the  disk  is  raised  a  little  at  its  free  margin,  although 
•  'Oonbributioiuto  the  Faiuu>oftlieGulf-«lroaiii'&c^381, 384,386. 
Ftom  '  Memoin  of  the  Amatican  Academy,'  ix.  p.  li. 
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it  Gonstaatly  remuDH  attacKed  hy  that  opposite  to  vertical 
plate  3,  another  pair  of  rounded  pieces  appears  in  the  enlarged 
iDtetapace,  and  another  near  vertical  plates  2  and  4 :  and,  aa 
many  snch  are  added,  gradoally  becoming  smaller  and  smaller, 
theii  number  is  greatly  incieased;  while  the  original  central 
disk,  which  itself  doee  not  grow  much,  is  still  long  recogniza- 
ble by  its  position  and  size.  Finally  the  penproctium  is 
eroded  into  a  laige  oval  aperture ;  the  calcareous  pieces  which 
closely  fill  ita  covering  membrane  become  veiy  numeroos,  and 
the  surrounding  plates  strongly  eroded.  The  anal  aperture, 
which  is  not  completed  until  this  angmentatiou  of  the  calca- 
reous pieces  in  the  stdn  is  comiderably  advanced,  is  always 
situated  more  or  less  excentrically  in  the  apex  of  the  membrane, 
which  gradnally  rises  conically.  and  normally  in  the  direction 
of  ambolacrtim  I. ;  and  the  oval  penproctium  generally  has  its 
Iflugest  diameter  in  the  same  direction  &om  interradium  3  to 
ambnlaenun  I.,  the  sune  that  is  the  longitudinal  axis  of  the 
teat  in  Echtnometra,  and  in  relation  to  which  the  peristomial 
plates  of  the  inteir^dia  are  symmetrically  arranged  in  the 
Latistellse. 

This  formation  of  hard  pieces  of  calcareoos  network  occurring 
in  the  cenb^l  space,  within  the  circle  of  the  vertical  plates,  and 
which,  in  the  earliest  stage,  gives  origin  to  a  single  disk,  but 
afterwards,  during  growth,  divides  itself  regularly  into  different 
centres  for  the  production  of  numerous,  &ee,  smaller  and 
smaller  pieces,  agreeing  in  their  texture  with  the  first  disk — ^the 
whole  oi  this  structure,  although  in  close  connexion  with  the 
)^>peanuice  of  the  anus,  belongs  nevertheless  not  to  its  deve- 
lopment but  to  that  of  the  dermal  skeleton ;  and  the  complex 
of  hard  parts  which  originates  there&om  is  on  independent 
part  of  the  latter.  It  recurs  in  the  Salenidie,  not  early  broken 
Dp  into  different  small  parts,  but  constant,  coherent,  and  solid, 
m  the  pentagonal  disk  which  here  regularly  occupies  the 
central  space.  At  the  appearance  of  the  anal  tube  it  is  partly 
eroded  by  absorption  in  its  posterior  mar^n,  but  still  more  the 
vertical  plates  lying  behind,  in  HeUroaMenia  and  Saieniaf  1 
and  5,  in  the  normal  direction  towards  ambulacrum  I., — ia 
AomaJemOf  Qoniophorua,  and  Pdtaatea  only  plate  5,  as  has 
been  explained  by  Cotteau,  who  was  the  ust  that  correctly 
oriented  both  these  and  all  other  forma  of  Echinidro,  in  the 
manner  here  confirmed.  In  these  genera  it  is  not  an  added 
sopemumenoy  plate,  but  a  normal  part  of  the  skeleton,  which 
in  them  retains  during  the  whole  life  of  the  animal  its  original 
ibnn  but  little  altered  by  the  intrusion  of  the  anal  tnbe ;  whilst 
in  other  fichinidie  it  is  very  early  changed  into  a  flexible 
oovering,  or,  as  in  Dtadema,  entirely  disappears.     It  seems 
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probable  that  carefnl  inveetigatioiu  will  show  that  this  inde- 
pendent central  disk  may  recnr  in  the  irr^folu  Echinidn  in 
the  median  area  of  the  vertex,  which  is  penetrated  by  the 
madremmte,  and  in  many  of  them  [^giinta,  Glgpeui,  and 
others)  is  very  large. 

If  we  get  nd  of  the  notion  that  the  vertical  plates  are  an 
uipendage  of  the  ^eneratire  organs  and  the  central  disk  of 
the  alimentan*  canal,  if  we  see  the  latter  in  yonng  Echinida 
in  ita  original  state,  and  consider,  moreover,  toe  vertex  of  tiie 
Satenidffi  aa  being  entire  and  not  eroded  from  the  perijnoctium, 
we  obtain  an  arrangement  of  these  parts  of  the  skeleton  the 
nearest  homologne  of  which  is  to  be  sooght  in  an  Schinodenn 
of  a  clasa  which  is  regarded  as  very  distinct  from  tiie  Echi- 
noidea.  The  Marti^nt^,  only  known  as  fossil,  a  Crinmd 
without  a  peduncle,  has  in  the  pole  ojmosite  to  uie  moatb  a 
single  pentagonal  disk  closely  eintvaced  by  the  five  basalia. 
It  is  the  same  arrangement  as  that  of  the  vertex  in  the  yonng 
of  £!chinua  and  in  the  Salenidte.  The  central  disk  and  the 
basalia,  with  the  rest  of  the  plates  in  MaraapiteSf  have  stiic 
or  grooves  which  are  perpendicular  to  the  suture,  and  may  be 
traced  up  to  the  middle  m  the  plate,  and  make  their  appear- 
ance most  distinctly  when  ita  outermost  calcareous  layer  is  eatai 
away.  But  this  character  is  no  peculiarity  of  Maraupitet  at 
of  the  numerous  Crinoidea  in  which  it  occurs.     If  wee 


the  central  disk  and  vertical  plates  is  small  Echinids, 
we  find  exactly  the  same  structure.  It  may  be  discerned  erea 
on  the  surface  by  direct  light,  but  is  exceedingly  distinct  by 
transmitted  light  and  suitable  treatment.    We  see  the  penta- 

fonal  plate  divided  into  five  triangular  areas,  which  have  its 
ve  sides  for  their  bases,  their  apices  united  in  its  middle ;  the 
reticulated  texture  is  arranged,  in  each  area,  so  that  straigbt 
parallel  rods  perpendicular  to  the  base  have  narrow  intet^aces 
between  them.  In  the  middle  of  the  plate  the  rods  and  mter- 
spaces  of  the  different  areas  meet  together-  and  unite,  crossing 
each  other  in  a  closed  and  apparently  irregular  network ;  biit 
in  the  sntores  those  of  one  plate  are  seen  to  meet  those  of 
another  in  the  same  direction.  This  structure  recurs  in  i^ 
plates  in  the  £chinoidea,  whether  re^er  or  irr^ular,  and  is 
the  same  that  has  long  been  known  m  the  Cystica,  In  the 
fossil  Salenidm  these  strisB  are  seen  very  generally ;  and  die 
structure  of  parallel  rods  in  the  interior  is  very  distinct  in  a 
living  6<^enia  from  the  great  depths  near  the  Antilles,  for 
wlii(£,  as  for  a  Pvgaster  from  the  same  depths,  and  nsmeroQS 
other  valuable  objects,  oar  Eoyal  Museum  is  indebted  to 
Dr.  Axel  Gross's  conscientious  and  indefatigable  reaearchest 
Another  trait  which  expresses  the  homology  between  tba 
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base  of  MarsupUea  and  the  vertex  of  the  Salenidn  is  to  be 
found  is  the  eleTated  ridges  which  in  both  unite  the  middle 
points  of  the  plates ;  and  me  strongly  deTeh)ped  vertical  plates 
of  the  Salemdn  scarcely  present  any  "scolptnre"  which 
does  not  recnr  in  a  eimilar  fonn  in  the  Crinoidea. 

Now.  since  the  central  dlak  in  the  young  EchinidiB  and  in 
the  Halenidffl  is  to  be  regarded  as  homologous  with  that  of 
MarstipUea,  the  five  plates  which  embrsce  it,  and  which  here 
are  called  vertical  plate^  but  have  hitherto  borne  the  name  of 
genital  platee,  are  tpaojkcto  to  be  interpreted  as  basal  pieces 
(basalia),  and  the  eye-pUtes "  in  their  reentrant  angles  as 
radial  pieces  (radialia).  A  calyx  is  present  in  its  essential 
parts,  bomologoQB,  by  ite  position  at  the  pole  opposite  to  the 
monlJi,  its  constitution,  and  its  stmctnre,  with  that  of  the  Cri- 
noidea. Bat  since  the  Echinoidea  are  free  animals  which 
torn  their  montb  towards  the  surface  whence  it  takes  its  food, 
the  caly^  comes  to  be  the  vertex  of  the  dermal  skeleton  instead 
of  its  base.  It  receives  the  newly  formed  plates  of  the  corona, 
the  baaalia  meeting  the  growing  ends  of  the  interradia,  and 
the  radialia  those  of  the  ambulacra.  In  the  Echinida  which 
have  their  anal  aperture  where  the  peduncle  of  the  Crinoidea 
is  attached,  the  calyx  is  normal  ana  recognizable  in  its  form : 
in  the  Cljpeastridie  it  is  most  frequently  entirely  penetrated 
by  the  msoreporite,  which  effaces  the  sutures  of^  the  pieces ; 
and  in  the  irregular  forms  with  an  elongated  antero-posterior 
axis  and  a  developed  bivinm  {Echinoneatj  Cassidulidra.  and 
Spatangidie}  it  becomes  entirely  abnormal,  and,  in  the  Colly- 
ritidro,  dttrin?  the  Jurasuc  and  Cretaceous  periods,  was  broken 
up,  so  that  me  two  radialia  which  meet  the  bivinm  were  sepa- 
rated from  it  by  the  perisome.  But  it  is  not  absent  from  any 
form  of  Echinoidea. 

The  investigations  which  are  here  communicated  will,  it  is 
hoped,  speedily  appear  in  a  more  detailed  form,  illustrated  by 
a  selection  &om  numerooB  figures  carefully  prepared  by  M. 
A.  M.  Westergren. 

EXPLANATION  OF  PLATE  XIV. 
I'Sg.  1.  Ayonng;  Toxtipitautet  drobaehtntii  of  4  nulUms.,  apnad  oat  &oin 
the  peiutoms.  I.,  n.,  IH,  IV.,  V.,  unbulacn;  1,  3,  S,  4,  G, 
intaiTadia.  In  the  middle  the  month  with  the  teeth ;  uound 
thli,  in  Hie  boocal  memtawe,  ten  free  poie-plstM,  two  for  each 
■mhnlacmin,  of  which  l^e  Stb  which  lie  before  I.  a,  IL  a,  m.  (. 
IV.o,  V.AarepeiceptiUTluget  than  the  othen.  Peristomuu 
ptatMl.a-V.  6udI,&-V.a  an  united  by  stnight  linee;  and 
Vf  diia  tneant  two  jnntagom  are  inscribed  in  the  circohu  etoma, 
lymmetrical  onlj  m  relation  to  the  diameter  a  m.    The  platee 
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aliMdjenluged  and  elimgated  in  the  direction  of  unbnlaemm  I. 
bj  the  ab«oiptioD  of  the  vertical  platea  1  uid  6  at  their  imuir 
maigiiu ;  in  the  interspace  biuII  pieces  of  ealeareona  netwmk 
show  themselyes.  The  Tsrticala  an  not  vet  p«rfbimted  b;  die 
g^tal  poret.  Of  the  ej^-platra,  I.  baa  alraadj  preeoed  in  be- 
tween 1  and  6,  and  II.  ^proachee  the  inner  circle. 

Fig$.  2-8.  TWapMMitei  driAachnnt.  Ambulacnun  HL,  to  show  its 
changes  during  growth.  1,  2,  3,  &c,  primary  platea  and  tenta- 
cular pores;  t,  *,  1,  &C.,  large  platea;  !>  *»  >•  8us.,  sphnridia; 
1,  2,  3,  ladioUr  tubercles. 

^.3.  Yonngof  Smillinia.  The  tentacnbv  pores  still  in  nearljimaltered 
primordial  curree.    Two  sptueridia. 

Ffy.  S.  Young  of  6  millims.  The  tentacular  pores  already  distinetlj 
arranged  in  eecoDdaiy  carres.  Fonr  sphnridia,  i,  a,  s,  4.  The 
periatomi^  plates  depressed.  The  ladiolar  tubeocle  1  in  a  i 
niTich  diminished. 

Fig.  4.  Toung,  somewhat  larger.  The  peristomial  plates  more  depressed ; 
in  a  1  the  two  primary  plates  have  eoalMced.  Sptueridimn  i 
has  diaappMred,  and  s  has  been  added.  Radiolar  tobeicle  1  in 
a  very  small,  that  in  b  dinunished. 

Fig.  6.  Young,  somewhat  larger  still.  In  a,  large  ^atea  1  and  >  bare 
coalesced  to  form  a  Knaiv  peristomial  plate ;  in  (  tlie  Butoies  of 
the  immarjr  plates  hayeifiMppeaKd.  Radiolar  tubercle  lina  i 
lost,  in  b  I  diminished. 

F^,  6.  Young  of  11  millims.  diameter.  In  thii^  as  in  the  fbllDwing, 
large  plate  s  in  a  has  onlj  three  primary  plates.  Laige  plates 
I  and  a  coalesced  into  a  lunary  plate,  also  in  b.  B«£<ilar  tu- 
bercle 1  has  disappeared  both  in  a  and  i. 

F!g.  7.  Young  indiTidual  of  16  ■"'H'""  The  binary  large  plates  1+S 
in  Iwth  rows  depressed.  Sptusridinm  i  has  dia^tpeared,  and 
a  and  i  have  been  added.    Radiolar  taberde  2  diminished. 

Fig.  B,  Adult  individual,  of  63  millims.  diameter.  Lai^  platea  i,  i,  and 
s  in  both  rows  have  coalesced  to  (brm  ternary  penstomial  plates. 
One  spbnridium,  S,  added.  In  b  there  is  still,  apparently,  a 
residue  of  radiolar  tubercle  1. 

Fig.  9.  Stoma  of  a  very  joung  Toxt^aumtttM  drSbadmiimi  oS  S  fwillrnn. 
diameter.  Of  the  &ee  plates  in  the  buccal  membrane  then 
which  belong  to  L  n,  n.  a,  UI.  h,  IV.  a,  V.  h,  have  not  yet  ae- 
onired  pores.    One  sphnridium  in  each  ambulacrum  in  L  i~V.  o. 

Fig.  10.  Young  of  some  northern  Elchinide,  04  millini.  in  diameter,  fiem 
the  ventral  aide.  The  pifiment-spots  are  omitted,  and  the 
tadioli  only  partially  represented.  No  remains  of  the  Isjrva;  no 
trace  of  javrs ;  no  moutn  or  anus,  five  la^e  primotdial  tenta- 
cles, which,  according  to  Krohn,  soon  disappear.  Within  these 
five  pun  of  smaller  permanent  tentacles,  each  of  which  stands 
over  a  disk  of  calctueous  network,  the  fint  primary  plates  in 
the  ambulacra.  Outside  of  and  between  the  pairs  of  tluee  then 
BTeotherdiBkB, probably  the fbundationaoftheintemtdia.  Ttaa 
an  individual  preserved  in  spirit 

Fig.  11.  One  of  the  lan(e  primordial  tentades  with  its  disk,  and  in  the 
latter  a  ting  of  cateareous  neb  In  the  wall  of  the  tube  longitn- 
dinal  and  transverse  muscular  fibrea. 

Fig.  13.  One  of  the  smaller  permanent  tentacles  in  the  yonng  sninisl, 
fig.  10,  with  its  disk  ead  a  portion  of  the  o  '  '     "  "■ 

lies  beneath  ita  base. 
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LXin. — On  the  tiWmu^  {Hnamela  lencotis). 
By  Dr.  J.  E.  Gray,  F.R.S.  &c. 
IfR.  Bates  has  tdadly  seat  to  the  Britiah  Maseam  the  akiiia  of 
a  male  and  of  a  female  Ga^mnl,  forwarded  to  the  Geographical 
Sociely  by  Don  Heuriqae  M.  Simpaoa,  who  obaerves: — "  Theee 
deer  were  encountered  in  a  valley  throaeh  the  Cordilleraa  in 
laL  46°  S.  There  ia  only  one  other  specunen  known  in  ObiH, 
in  the  Santiago  Mnsemn,  which  waa  round  in  lat.  35"  S." 

The  skina  sent  are' in  winter  for,  conaiating  of  "qoiUs"  like 
those  of  the  roebnck.  They  agree  with  £e  female  animal 
which  the  Earl  of  Derby  sent  to  tka  Zoological  Society  in  1849, 
and  which  was  obtained  by  him  &om  Valparuso,  from  whence 
it  VBs  farooght  by  "Don  Benjamin  Monoz,  &  Commodore  in  the 
Chilian  navy ;  the  animal  waa  shot  by  one  of  the  Chileno 
officers  about  20  leagues  &om  Fort  Famine,  in  the  Straits  of 
Magellan."  I  deacnbed  and  figured  this  animal  nnder  the 
Dame  of  Capreolva  Uucotia  (Proc.  Zool.  Soc.  1849,  p.  64,  t.  xii.}. 
The  male  now  sent  has  ve^  peculiar  homa,  showing  that  it  is 
different  from  any  South-American  deer  hitherto  existing  in 
Eoropean  mnaeoms ;  it  is  also  characterized  by  the  length  and 
acnteneaa  of  its  face.  The  homa  are  nearly  erect,  and  some- 
what like  the  horns  of  the  fawn  of  Cervus  eJaphua,  with  a 
conical  subbasal  anterior  branch.  The  beam  is  about  the  length 
of  the  head,  quite  simple,  and  tapering  to  a  point ;  the  front 
of  the  right  horn  is  keeled,  and  rather  below  the  middle  there 
is  a  compressed  tubercle,  probably  indicating  &  branch  in  the 
adnlt  state ;  but  there  is  no  appearance  of  thia  on  the  other 
horn.  It  forms  a  genua  distinct  from  any  other,  which  may 
bear  the  name  of  Huamela  leucoiiB;  it  differs  from  all  the 
other  GuazuB  in  having  a  nearly  baaal  frontal  snag  to  the 
homa. 

The  Gn^mul  or  Hoamel  {Equus  bisuknu  of  Molina, '  Hiat. 
Nat.  de  Chili,'  p.  303)  has  been  a  great  puzzle  to  zoologista, 
and  has  been  very  imperfecrly  described  by  Molina,  who  ob- 
serves that  it  is  "  the  nnknown  animal  found  by  Captain  Wallis 
in  the  Straits  of  Magellan  (Hawkesworth,  Yoy.  tom.  i.  cap.  2, 
p.  28)." 

The  rediscoveiy  of  the  Gu^mnl  in  its  original  country  is  of 
considerable  importance,  as  there  has  been  great  confusion  about 
iL  It  ia  quite  distinct  from  and  at  least  one  third  larger  than 
the  Xenel^hua  leacotia  brought  from  Tinta  in  South  Peru,  by 
Mr.  Whiteiy,  Jun.,  of  which  we  have  fine  specimens  in  the 
British  Museum,  and  which  I  formerly  thougnt  might  be  the 
GnSmul ;  it  must  now  be  called  Xendaphua  anomedocera.  The 
BpecimeuB  of  the  latter  animal  are  covered  with  paler  and  thinner 
qoiUs;  but  this  appears  to  be  the  summer  coat,  and  in  the 
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adnlt  male  there  are  patclies  of  a  darker  oolonr  and  of  tliicker 
qnille^  indicating  the  coming  of  the  winter  coat. 

This  apeciea  difien  from  the  Gu&nal  in  having,  at  leirt  in 
summer,  pale  hamiches  and  vhitish  l^a.  We  aave  in  the 
British  Muaeum  the  imperfect  skin  in  winter  far  of  a  female 
which  Admiral  ThomW,  the  brother-in-law  of  the  Earl  of 
Dahj,  brought  fixim  ^e  coast  of  Chili  in  1849.  I  have 
hitherto  considered  it  a  specimen  of  the  Ou^ul ;  bot  it  has 
much  more  whitish  on  the  ramp  and  abdomen.  It  maybe  the 
winter  coat  of  Xenel(^ua  anomalocera,  or  a  third  speaes  of 
South-American  deer. 

The  Soath-American  deer  called  Ghiasna  are  Bhatocenu 
paludosus  &om  Brazil  and  Paraguay,  Fvrcif^  antiatetwii  and 
JCenelaphua  anomalocera  (X.  Uucotia,  Gray,  Cat.  Kmninant 
Mammalia,  p.  89)  from  the  Boliyian  or  Peruvian  Alps,  Bkulo- 
cerua  campeatria  and  Suamela  leuootis  from  Patagonia. 

LXrV. — On  Crinodes  Sommeri  and  Tarsolepis  remicanda,  m 

mncer  to  Mr.  Bvder't  Bemarka.    By  C.  Rimbma. 
In  the  '  Annals '  of  last  October  Kr.  Bntler  rdects  my  opiniw 
concerning  the  synonymy  of  the  above-named  moths. 

It  is,  however,  clear  uiat  tlie  aatbor,  when  he  drew  up  the 
description  of  Mr.  Comthwaite's  insect,  was  totally  unac- 
quainted with  HUbner's  Grino  Sommeri,  and  that  it  was  radr 
after  he  saw  my  synonymic  note  that  he  compared  the  new  (^ 
moth  with  Hubner's  ngures,  and  endeavooied  to  find  some 
differences  which  might  justify  hiT"  in  retaining  his  names. 
Why  otherwise  did  he  not  mention  this  very  sii^lar  moth,  or 
indicate  the  supposed  generic  and  specific  diSerences  when 
describing  the  new  one? 

In  the  following  lines  I  will  refute  the  argomenta  used. 

Mr.  Butler  considers  OnTut  Besckei  the  type  of  the  genus 
Orino,  because  this  species  is  figured  before  C  Bonmeri, 
But,  if  we  pay  attention  to  the  characters  ascribed  by  Hitbner 
('  Yerzeichniss  bekannter  Scbmetterlinge,'  p.  216)  to  this  genus 
("  Schwingen  blass-sehnig,  dunkelstriemig,  mit  gltinzend 
weissen  Flecken  geziert"),  we  shall  see  that  this  lepidopterist 
really  had  in  view  the  species  called  by  him  C.  Sommai,  and 
that  this  description,  without  any  modification,  applies  to 
Butler's  Tarsolepia  remicauda.  With  respect  to  G.  Beackei  it 
is  clear  that  Hubner  was  not  attached  to  the  so-called  type- 
system,  and  consequently  we  have  nothing  to  do  here  with  the 
last-named  species.  There  is  no  doubt  that  Tareolepia  remi- 
cauda ought  to  be  transferred  into  the  genoa  Crino,  Hubner, 
B  CrinoSea,  Heiricb-SchSffer. 
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WLilst  Ur.  Butler  believes  that  Habner's  figure  is  really  a 
lepieaeiitatitni  of  a  male  insect,  as  posBessiog  a  well-developecl 
anal  tnft  of  rsdiatmg  scales  (this  character,  howevet,  occurs 
also  in  the  Javan  females,  aad  is  therefore  without  value),  I 
lather  brieve  it  to  be  a  female,  on  account  of  the  feebly  pec- 
tinated antenzue.  The  anal  toft,  as  covering  entirely  the 
sexnal  oigana,  may  have  been  the  caose  of  Hulmer's  mistake : 
in  such  cases  only  the  examination  of  the  retinaculum  will 
furnish  certainty  concerning  tiie  sex  of  the  moth. 

The  want  of  the  two  long  tufta  of  carmine  hairs  at  the  base 
of  the  abdomen  most  probably  must  be  ascribed  to  the  sex, 
such  tofta  being  almost  confined  (at  tlus  moment  I  do  not  re- 
collect an  example  of  the  contrary)  to  the  male  insect ;  thev 
are  often  totally  hidden,  aa  probably  is  the  case  with  the  male 
in  Mr,  Snellen  a  collectioa. 

Aa  regards  the  length  of  the  palpi,  I  notice  that  the  females 
I  examined  agree  in  this  respect  with  Hubnei's  figures,  and 
that  Mr.  Snellen's  specimen  (J)  holds  the  middle  between 
Habuer'd  aind  Butier  b. 

No  importance  can  be  attached  to  the  size  of  the  abdomen 
and  to  its  spinous  proGemes  as  figured  by  Hiibner,  the  former 
depending  chiefly  upon  the  sex  and  the  state  of  desiccation, 
the  latter,  formed  by  some  diverging  long  scales  on  the  sides 
of  the  abdomen,  occurring  also  in  Mr.  Snellen's  male.  More- 
over it  is  incomprehensible  to  me  how  Mr.  Butler  can  regard 
these  processes  as  a  aenerui  difference,  althoagh  nothing  of 
the  kind  is  to  be  seen  m  the  re^eaentation  of  Crtno  Bt^cei, 
the  species  which,  according  to  Bntler,  should  be  the  type  of 
the  genus  Crino. 

The  specific  differences  summed  up  by  Butler  must  certainly 
be  ascribed  to  a  great  extent  to  inaccuracies  of  the  artist.  £a 
order  to  prove  this  it  may  be  sufficient  to  notice  the  inner 
margin  of  the  fi^nt  winga  m  both  Htibner'a  figures,  which  is 
waved  only  in  fig.  1,  and  also  the  hind  wings  of  the  same 
figure,  which  are  unlike  one  another.  Moreover  Hlibner's 
figures  are  coloured  too  dark,  and  have  almost  all  the  markings 
(the  j«Je  basal  patches  excepted)  defined  too  sharply,  instead 
of  the  underside  of  the  wings  only,  as  Mr.  Butler  states ;  as 
for  the  latter,  this  author  inclines  to  the  contrary. 

In  the  specimens  I  examined,  the  pale  costal  band  does  not 
quite  extend  to  the  apex  and  is  broader  than  in  Butler's  figure, 
especially  at  the  base  of  the  wings ;  the  central  marginal  line 
of^the  hind  wings  is  continued  round  the  margin,  but,  at  the 
upper  and  underside,  converted  into  spots  aa  in  Hiibner's 
fig.  2:  the  transverse  band  of  the  front  winga  is  strongly 
waved  and  not  nearly  parallel  to  the  outer  margin,  whilst  the 
fringe  of  all  the  wings  is  tolerably  long. 
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For  these  rewons  I  persist  is  my  assettum  that  Bndo'B 
Tarwltpia  remicattda  is  ideotical,  j;eDericftllj  as  well  u  spe- 
cifically, with  Hubner'fl  Grinodea  Sommeri. 

After  all,  I  may  remark  that  it  ia  not  itrq>oa»Q>le  that  G, 
Bommeri  occora  also  in  the  New  World*,  although  I  n&st 
believe  it  to  be  a  mistake — jost  aa  seems  to  be  the  case  widi 
Hemeroblemmaperepaca,  which,  according  to  Httbner  ('  Zntdee 
znr  Sammlang  ezotischer  Schmetterlinge,'  No.  271,  figs.  541 
&5i2),  is  &om  Monte  Video,  bnt  has  since  been  sent  orer 
from  Sumatra,  Java,  Temate  (ooll.  Boyal  Mas.  Leyden),  and 
Celebes  (Mr.  Snellen's  coll.),  and  also,  with  Ophiiua  magiea, 
received  by  Dr.  BoiaduTal  from  Mad^ascar  and  Bvagu 
('  Fanne  Entomologiqne  de  Madagascar,  Bonrbon  et  Maurice,' 
Lepidopt^e,  p.  100),  and  by  the  Royal  Museum  of  Lerdoi 
from  Java,  and  not  from  Monte  Video  as  stated  by  HtUmer 
(Zutrfige  &c.,  No.  268,  figs.  535&5SG). 

liejiea,  November  1872. 

LXV. — On  the  Sabtta  and Diatribuiion  of  Lycosa  ingens  {BL). 
By  the  Bev.  O.  P.  Cambridqe,  M.A.,  C.M.Z.S. 

Accounts  of  the  habits  of  spiders  most  always  be  interesting 
to  aiaclmologiata,  and  especially  important  to  those  who  may 
themselves  be  unable  to  see  their  objects  of  study  in  a  living 
state.  The  question,  therefore,  now  raised  (not  for  the  first 
timet)  by  Mr.F.  Pollock's  account  (Ann.  Nat.  Hist.,  Oct.  1872, 
p.  271)  of  the  habits  of  Lycoaa  ingena  (Bl.)  is  one  on  which, 
as  an  arachnologist,  I  should  wish  to  have  some  clearer  ana 
more  detailed  evidence.  I  allude  to  the  possibility  of  a  spider 
swallowing  solid  matter;  in  the  instance  recorded  by  Mr. 
Pollock  the  solid  matter  consisted  of  the  "  bones,  and  head,  and 
daws  and  all "  of  a  lizard  3  inches  long, "  the  only  remnant 
of  the  feast  being  a  small  ball  about  \  of  an  inch  in  diameter." 
My  own  impression  hoe  always  been  that  no  arachnid  could 
do  more  than  swallow  the  juices  of  its  prey,  or  at  most  such 
other  parts  as  could  be  so  completely  comnunuted  by  the  action 
of  the  fangs,  falces,  and  maxiUffi  as  to  be  emibled  to  pass  in  a 
kind  of  semifluid  state  tbrough  the  simple  but  veiy  small 
passage  to  the  stomach.  Did  Mr.  Pollock's  spider  thus  com- 
minute the  "bones,  head  and  all"  of  the  lizard,  except  that 
small  portion  represented  by  the  ball  of  a  quarter  of  an  mch  in 

*  I  am  infonned  ^OcloW  14th,  1673)  by  Ur.  Walker  that  at  pnaent 
be  baa  no  opportunitjr  of  inspectiiig  tne  Bpedmoi  iiom  Kio  Janoto, 
meDtioned  in  the  'list  of  the  Spedmeua  of  Lqndopteroiu  Inneta  in  ths 
Colleetion  of  the  Britub  Museum '  (I.  e.'),  becauee  it  is  do  longer  in  Hi. 
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Tliameter?  This  is  a  point  which  itwonlii  be  both  important 
«id  mterestiiig  to  have  confirmed  b^  more  detailed  md  specia! 
obBervation. 

Lj/eosa  ingena  mnet  indeed  have  great  power :  it  is  the  largest 
known  spider  of  the  Tarantala  groap ;  an  adnlt  female  in  mj 
own  collection  (from  Porto  Santo]  meaanree  IJ  inch  in  length, 
excIoBiTe  of  the  legs  and  palpi;  the  male,  however,  is  much 
smaller.  If  Mr.  Pollock's  example  waa  an  adult  female,  the 
Iragth  of  its  \toAj  and  that  of  the  body  of  the  lizard  (ex- 
clusive of  the  tail)  would  be  about  equal,  so  that  the  easy  and 
speedy  demolition  of  the  lizard  need  not  excite  Burprise. 

Another  observation  of  Mr.  Pollock,  and  one  upon  which  he 
gnrands  a  strong  and  (if  sound)  an  interesting  generalization, 
IB  that  each  of  the  three  islands  of  Madeira,  Porto  Santo,  and 
Deaerta  Grande  has  its  "  own  peculiar  large  Lycosa,  no  two 
being  alike ;  and  (Mr.  Pollock  ttontinues)  it  is  a  very  remarkable 
feet  that  these  Lycosce  vaiy  in  size  inversely  with  the  magni- 
tude of  the  island  in  which  they  are  found, — Madeira,  the 
lai^eat  island,  having  the  smallest  Lycosa,  and  Deaerta  Grande, 
the  smalleBt  island,  having  by  far  the  largest  spider."  It 
would  be  important  to  know  what  were  the  range  and  extent 
of  the  observations  upon  which  this  is  stated ;  the  already 
^abhshed  facts  respecting  the  localities  frequented  by  Lycosa 
tagens  are  certainly  at  ranance  with  it.  Mr.  Blackwall  states 
(Ann.  Nat.  Hist.j  Sept.  1867}  -that  he  had  received  both  sexes 
of  this  species  _/r(»«  mI  three  of  thoee  islands ;  the  same  author 
(Ann.  Nat.  Hiftt.  aer.  2,  xx.  p.  284)  alao  states  that  he  had 
received  another  almost  equally  large  species,  Lycosa  taranttt- 
fowfe*  naderiana  (Walck,),  from  Porto  Santo ;  and  I  have  in 
my  collection  examples  of  this  same  species  m)m  that  island. 
It  would  therefore  surprise  me  very  much  to  find  that  any 
careful  imd  at  all  cxteoded  aearch  should  confirm  Mr.  Pollock  s 
conclusion  that  these  three  islands,  so  apparently  derived  from 
a  common  origin  and  so  near  to  each  other,  should  be  yet  so 
capricioos  in  respect  of  the  distribution  of  their  Lycosts, 
Blorworth,  Novembet  18, 1872. 

LXVI.— JVoitlce  of  a  large  SHurmdjTom  the  Ujiper  AmazoTU. 

By  Dr.  Albebt  OtiNTHES. 
Tee  Trustees  of  the  British  Museum  have  recently  purchased 
a  very  large  specimen  of  a  Siluroid  ftwm  the  river  Huallaga, 
Upper  Amazons ;  it  had  been  captured  by  B.  La  Mert,  Esq., 
WHO  adopted  the  best  method  of  preparing  such  large  specimens, 
by  having  it  carefdlly  skinned,  the  fins  and  head  remaining 
intact  and  attached  to  the  skin,  and  then  packing  it  in  spirits 
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c^  wine,  vhich  had  to  be  chanpied  twice,  in  •  cask  of  huI- 
sble  size.  'Hie  specimen  arriTed  in  Ttxy  good  oonditioii, 
and  is  now  stuffed  and  moimted. 

It  belongs  to  a  species  i4>paTentl7  allied  to  PtaljfttDma  Inm- 
oolum,  bnt  differing  in  the  width  of  the  bands  of  tsedi  ia  Hat 
npper  jaw  and  palate ;  moreoTer  it  has  the  barbels  much 
shorter  than  mj  of  the  other  known  specieB.  I  jmfim  to 
name  it 

Plahfttoma  g^oB. 
"D.  1/6.  A.  11.  The  iq>pei  jaw  piojecte  conspiciiofiBl; 
berfond  ihe  lower.  The  len^tli  of  die  head  ia  ctmtained  thiice 
and  two  thirds  in  the  totu  length  (without  candal).  Head 
covered  with  skin  ;  maxillaiy  barbels  much  shorter  than  die 
head,  mandibolaiy  barbels  still  shorter.  The  intexmanllaiy 
band  of  teeth  is  rather  broader  tlian  the  vtmierine  portion  of 
the  band  on  the  palate,  which  has  a  crescentic  form ;  the  inter- 
mazillarj'  and  palatine  bands  are  separated  &om  each  other  )tj 
a  very  narrow  mterspace.  The  dorsal  fin  commences  midtra; 
between  the  end  of  tne  snout  and  the  origin  of  the  adipose  fin, 
and  its  first  raj  is  rather  feeble ;  the  length  of  the  adipose  fin 
equals  that  of  the  anal.  Oaudal  deeply  forked.  Colour  of  a 
tmilbrm  greyish  brown,  darker  above  than  below. 

ft.  in. 

Total  length 8    6 

Length  of  head I    6 

„      snout  (&om  the  eye)  ........  0    8 

Distance  between  the  eyes  0    ^ 


UKYIJ.— Description  of  some  new  ^tectes  of  Birds  in  &e 
Natiantd  Coliecfion.  By  R.  BowDLEB  Shaepe,  F.LS., 
F.Z.S.,  &c.,  Senior  Assistant,  Zoological  B^utitment, 
British  Museum. 

Family  FaridjB. 

Subfamily  StmirM. 

Bitta  t^hronoia,  n.  sp. 

S.  gimilis  8.  Newnayeri,  sed  roetro  longiore,  ooloribus  oonipione  pil- 

lidioribuB,  et  liiiea  nigra  per  oculnm  ducta  usque  ad  intencapofinn 

eztensa  distingnenda. 

The  large  Nuthatch  &om  Central  Ana  appears  to  me  to  be 

worthy  of  specific  separation  &om  the  ^pical  8.  Naauaim 

"  "  "  n/riaca,  £hr.).     In  the '  Birds  of  Enrope,' Mr. 


of  Europe  (8.  syriaca,  £hr.).     In  the '  Birds  of  Ennrae,' J 
Dresser  and  myself  examined  a  bird  from  Kokand,  which 
differed  extraordinarily  in  size  from  the  ^ical  Cireaao  and 
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Fkkstine  specimens.  I  do  not  think,  however,  that  the  species 
vill  rest  so  mnch  on  the  larger  dimensions,  as  they  seem  to 
be  very  variable,  as  upon  the  dear  pale  grey  coloration  and 
the  proaoonced  elongatioii  of  the  bleck  eye-stripe.  Two  spe- 
cimens &om  Candahar  in  the  National  Collection  appear  to 
belong  to  the  eaatem  form.  The  compaxatiTe  measatement  of 
the  Kokand  example  with  another  ot  the  true  8,  Neunu^en 
gave  me  the  following  results : — 

Long.  tot.      cnlm.  aln.  csuds.        tand. 

6-8  0-76  2-9  1-86  Ofl 

6-0  1-0  S-6  2-1  1<B 


Family  Xnaelcapidn. 
DiapKon^hyia  Blissetti,  n,  sp. 
0.  nipra  latorate  einereua,  vix  viridi  lavatos :  tectricibns  alarum  remi- 
gibusqae  nigricantibas,  extus  viridi-oinereo  morginatis:  canda 
enpra  metalUoe  riridi,  aubtus  nigricante :  gents  et  regione  parotica 
Isto  oastaoeis,  plagam  conspicnam  triqnetnun  fonnantibnB  :  gnla 
Bordide  at  metaUice  viridi :  corporo  reliqno  subtos  pore  albo,  Ute- 
ribns  foBceacentibiu  nigro  striolate  lavatia :  canmcvda  conspicDS 
orbitoli  erecta  scarlatina :  rostro  nigro :  pedibns  satorate  bnmneis. 


Bab.  Gold  Coast.  Presented  by  Andrew  Swanzy,  Esq. 
Of  this  beantifhl  little  Flvcatcher  I  have  another  specimen,  in 
V  own  collectioD  of  A£ican  birds,  which  is  apparently  the 
lalt  male ;  it  differs  from  the  one  above  described  in  having 
a  dark  metallic  green  back.  This  bird  was  sent  to  me  by  my 
&iend  Mr.  H.  F.  Blisaett,  who  procured  it  on  the  Gold  Coast, 
in  the  province  of  Wassaw ;  and  I  have  great  pleasure  in 
offering  him  a  public  acknowledgment  for  the  aid  he  has 
roidered  me  by  collecting  birds  in  Western  Africa. 


my 
adu 


Family  I 
TrKkaatoma  rufipennts,  n.  sp. 
T.  rinulia  T.  fubie$eenti  (Cew.),  Bed  molto  minor,  et  pileo  bronneo, 

dorrc  mfescente  lavato,  remigibuB  extns  soidide  costaneis  dis- 

tingmnda.     Long,  tota  5-3  polL  Angl.,  calm.  0*65,  alse  2-46, 

candffi  2-3,  tarsi  1*0. 

Sab.  Gaboon.     Collected  by  Mr.  Paul  Dn  Chwila. 

There  can  be  no  doubt,  as  Lord  W&lden  some  time  ago 
pointed  out  to  me,  that  the  genera  lUadopina  of  Heine  and 
"ichaitonia  of  Blyth  are  identical;  and  the  other  African 
'■pecies  are  Trichaatoma  fidvencens  (Cass.)  and  T.  gulaxia 
(Sharpe).  The  present  species  is  diatinguiebed  &om  bom  these 
last-named  birds  by  its  small  size  and  red  wings. 
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LXY  m.— i)Mcn^>(t(MM  of  three  new  Recite  ofHumming-i^da. 

B7  John  Gould,  F.R.S.  &c. 

loUenvi  Whitelj/ana.  (Whitelj's  Hninmiiig-bird.] 

M(Ue,  Crown,  all  the  nppor  anrface,  and  flanka  de^  gnsa- 
greea ;  an  obscure  elittering  mark  on  the  forehead ;  chin, 
chest,  and  centre  of  the  abdomen  jet-black,  with  a  broad  gorget 
of  beaatifal  violet  on  the  throat ;  the  bill,  which  is  stoat  and 
straight,  ia  black,  as  are  also  the  legs  and  toes ;  the  tail  and 
the  under  tail-corerts  steel-blad ;  primaries  and  secondariee 
purplish  brown,  the  external  edge  of  the  outer  primaiy  reddish 
Drown. 

Total  length  d  j  inches ;  bill  H,  win^  3,  tail  2^. 

Sab.  Cosnipata,  province  of  Cfusco,  m  tne  PeraTian  Andes. 

Remark.  Aoout  uie  size  of  lokema  Sehretbersti  and  I.Jron- 
Udie,  but  distinguished  from  both  those  spoMes  hj  its  bla^ 
chest. 

I  have  great  pleasure  in  naming  this  fine  humming-bird 
after  Mr.  Heniy  Whitely,  who  ia  at  this  moment  energeticallj 
searching  for  novelties  pertaining  to  this  beautiiiil  &Dily  of 
birds  in  the  more  remote  provinces  of  Peru.  The  specimen 
above  described  was  obtained  in  August  1871  at  Cosnipata, 
dX  an  elevation  of  2300  feet. 

Adelomyia  chlorogpHa, 

Male.  Crown  and  upper  surface  bronzy  green,  the  feathers 
of  the  crown  and  upper  tail-coverts  greener  than  those  of  the 
back ;  over  and  behind  the  eye  and  curving  downwards  on  die 
sides  of  the  neck  a  somewhat  conspicuous  streak  of  bo^  white; 
ear-coverts  blackish  brown;  throat,  chest,  and  centre  of  the 
abdomen  hvSj  white,  the  feathers  of  the  throat  punctated  with 
glittering  green;  fl^iks  bronzy  buff ;  under  tail-coverts  the 
same,  but  lighter ;  tail  bronzy  brown,  all  the  feathers  con- 
Bpicaously  tipped  with  fawn-colour ;  bill  blackish  brown,  in- 
clining to  yellow  beneath ;  legs  and  toes  brown,  the  soles  </ 
the  latter  inclining  to  yellow  ;  wings  purplish  Iwown. 

Total  length  3i  inches;  bill  \^,  wing  2^,  tail  If    • 

Hah.  San  Antonio,  in  the  Peruvian  Andes, 

Remark.  The  female  of  this  species  was,  I  believe^  brou^t 
home  by  M,  Warazewicz ;  bgt  we  are  indebted  to  Mr.  Henry 
Wbitely  for  the  discovery  of  the  mate.  Its  nearest  ally  is  the 
Addomyta  inomatai  but  it  has  a  longer  bill  than  that  bird, 
and,  moreover,  has  the  throat  pnnctatea  with  green  instead  of 
being  of  a  Imght  blue.  Mr.  Whitely's  specimen  was  collected 
at  Sui  Antonio  in  July  1871,  at  an  elevation  of  3600  feet. 
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Addomyia  cerviaa. 

Crown  and  all  the  upper  surface  bronzy  green ;  over  and 
behind  the  eje  and  ctimng  down  the  eidea  of  the  neck  a  con^ 
spicaous  mark  of  bady  white ;  ear-coverts  blackish  brown ; 
throat,  sides  of  the  neck,  and  centre  of  the  abdomen  delicate 
fiiwn-colonr,  with  very  minute  speckles  of  brown  on  the  former ; 
fluiks  bronzy  maset,  with  reflections  of  golden  yellow-brown  j 
nnder  tail-coverts  hoaiy  buff ;  wings  purplish  brown  ;  tail  veir 
dark  olive,  glossed  with  green ;  all  the  feathers  tipped  with 
buff,  but  less  so  on  the  two  centre  ones :  bill  black  on  the 
apper  mandible,  the  lower  one  lighter  and  inclined  to  flesh- 
coloor  at  the  base. 

Total  length  4  inches ;  bill  |,  wing  2|,  tail  1|. 

Remark.  This  new  species  was  discovered  near  MedelUn  in 
Colninbia  by  Ur.  Salmon,  whose  exploration  of  the  country 
westward  of  the  Magdalena  has  just  commenced. 


LXIX. — On  the  Nomenclature  of  tha  Foramin^ira.  By  W. 
K.  Pakkbe,  F.R.S.,  F.Z.S.,  and  Prof.  T.  Eupeet  Jones, 
F.II.S.,  F.G.S. 

Part  XV.  The  ^ecies  figured  hy  Ehrenherff  (continaed), 

[Continned  from  p,  271.] 

Appendix  U. 
To  enable  the  stadent  to  utilize  the  foregoing  collocations  of 
the  species  and  notable  varieties  of  Fotaminuera  figured  and 
described  by  Dr.  Ehrenberg  and  other  rhizopodiats,  it  -is 
neceasa^  to  append  a  classified  list  of  the  a^pted  names, 
with  references  to  the  localities  and  materials  treated  of  in  the 
'  Mikrogeologie '  and  the  Berlin  Academy  '  Transactions.' 

In  lEe  following  List,  therefore,  we  have  arranged  the 
genera  treated  of  m  their  order,  and  have  appended  to  the 
epedea  numbers  corresponding  with  those  divisions  of  the 
foregoing  memoir  which  contain  references  to  or  descriptions 
of  thena.  Thus : — I.  From  .^gina  (1),  Greece.  II.  From 
Zante.  Hi.  From -Slgina  (2).  IV.  From  Oran,  Africa.  V. 
From  Caltanisetta,  Si(^.  Vl.  From  Qyzeh  and  Mokattaui, 
Egypt  VII.  From  lliebea,  Egypt.  VIII.  From  Antili- 
banon,  A.  IX  From  Antilibanon,  B.  X.  From  Haman  Fe- 
raon,  Arabia.  XI.  From  Cattolica,  Sicily.  XII.  From 
Meadon,  France.  XIII.  From  Gravesend,  England.  XIV. 
From  the  Island  of  Mt)en,  Denmark.     XV.  From  the  Island 
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of  Bueen,  Baltic.  XTI.  FromTolsk^Buseia.  XVH  Fnni 
the  Upper  Hissoon,  North  America.  XViLL  From  Ik 
Upper  MisaiBaippi,  North  America. 

Not.  19-28  (included  in  Section  XX.)  are  miscellaneoiu 
fossil Fonuninifera figured bTEhienberff;  thus: — 19,fromtlie 
Chalk  of  Alabama ;  20,  the  FlftnsT-Kalk  of  Teplitz,  Bohenii; 
21,  Nnmmulitic  Limestone  of  France :  22,  Nommulitic  lime- 
stone of  Tnunistein,  Bavaria;  23,  Orbitoidal  limestone  of 
Java;  24,  Zetiglodon-hois.  Alabama;  25,  Rlyf^atina-hBii, 
Barbsdoea;  26,  Jnrassic  Limeatone,  Baden;  27,  Coral-^ig, 
Cracow :  28,  Carboniferous  Limestone,  Kussia. 

By  the  oae  of  this  List  the  student  will  see  at  a  gluue 
which  are  the  more  abundant  and  persistent  of  the  epeciei 
under  notice ;  and  he  will  also  be  enabled  to  find  the  synoujm, 
sometimes  numerous,  which  several  of  them  have  received  in 
the  '  Mikrogeologie,' '  Abhandluneen,'  and  '  Berichte,'  dmiiig 
the  long  course  of  Dr.  Khrenberg  a  researchee. 

Classified  List  qflAe  Foraminxfira  figured  by  Dr.  Mrenlierg. 

mon  to  Seotiom  (i.  to  ii 
Hie  fracgoiBg  Mcmdr, 


I.   iMPmTOKlTA.  jj^^i^ 


BefsToion  to  Seotiom  (i.  to  im.) 

-      -      -  Ucmdr.ud 


.  pbutulata  (i^)  . 


.  fikiiidet. 237,33. 


II.  Abenacea. 

3.  Lituola     (Hkplo- 

'  ip-indat. 23,34. 

iphKHndM  (£k-.) 30. 

■ntiqm  (jESt.)    2S. 

5.  Tklnlinft    (Tetn- 

laxii) i»lm)trodiiu  (£!b-.)  38. 

m.  Pbbfokata. 

6.  Lagena gitibom  (MoKti^) n^  til,  zii,  dt. 

(antoKdanuD) iO, 

mihiit»{W.*J.)   n. 

eoitata,  mttaiMM  til,  mn. 

oUrate,  IXOri. inn. 

rfiligwa  (£lr.)  in. 

nlwlate,  Am.    m. 

alon^kla  (Sir.)  tul,  xi. 

«m»aialM,SM. til,  xn.,  xnn. 

T.  CHandnliii* larlgata,  iTCM. zi.,  xTin. 
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&Bbda«t»    

flliformii,  iirOr*. 

...  I.,  la,  Tin. 

xiT.,  XT-  xTi_  znn. 

Snbnlita,  £m. ;.■■. 

....  hewigtt*.  BoTK.  

isa^;;::;:;: :: 

...   TII,  XTllI. 
..    XIII. 

(Dbnkta,  JSr. 

....SS^:::;::;;::;:::::;:: 

..  31. 

ISL  PluXik   

la  OiitellwU  

m.illdet. 

..    ITUI. 

..  in.,  XI.,  XT.,  KTm. 

..  ni.,Ti.,Tiii.,xi.,in„xni., 

14.  Polymoiphtiia.. 

■■■■;s^^-&.::::;:;;;: 

..  xn. 

tab«n)ulrt«,  ffOrt.    

..    XIT. 

wp   inH<rf 

15.BBlimiiu 

16.  BoliriiM       ..  .. 

XI.,  in.,  IIT.,  IT. 

iTi.,  xnn. 

iSi^c^..) 

«il«»t.  (£*r.) 

...  III. 

...   IT. 

IT.  Tirpdin. 

•onl«ta(W.y  

...  wi.,  HI.,  XIT.,  XT.,  xn, 
iTin. 

-SSSKi'^.::;: 

Hempridiii  (£lr.) 

g«nim.(£*r.)   

=Ssi^-'...:::: 

..  XII,  IIT. 

...    I.?,  HI,    ».,    Til.,  XI,    XII., 

XIII.,   XT,   in.,  inL, 

..  IT.,   TI.,  TIL,  nil,?,  XI, 

xiii.f,  XIT.,  XT.,  xn.r, 

..   XT. 
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Tirgulitik H4mpriduimtwrKaiiB(£tr.)  inn. 

Ailigen  (Bb-.) u. 

pwuoia  (ZiW-.)    XI. 

1&  Bi&rink   Mxipua  (£b-.)  xrat. 

t9.  Tmiluit globukiM,  £lr.  n.,T)L,Tui.,i.,in.,iia, 

xiT.,  XT.,  in,  imi,  19^ 


20123. 
gibboa,  2)'06.  i.,iT^Ti^Tii..TnL,z. 


ir,wi. 


fglntinma,  TlOrh.    Vt-    m.,  nil.,   JB-  Un 

in„  xnn,  19, 2t 

ngittnla,  ihf^.   Ti.,  Tin.,  n.,  XL,  UL,  n 

in,  21, 34. 


1,  Sir,    ini. 

i,Btr. ira, 

farilobaU,  £ir.    23. 

banigeni.  Bbr.  2a 

biaU,  Sir.    28. 

luiuta,  Eh-.    28. 

■p.  indet. T.f 

20.  Spiropled* roiul*,  fib- rmi. 

ameruMiu,  £2r. ini., 

ap.  indet. _ 21. 

21.  TnlTnliDB. pCDiulala  (£(i<«nl) xm. 

kpicaUta  (£tr.) xi. 

22.  BigHMvink  dipUU,  J/OrA XTm. 

■ouUiopont  (£b-.')    xn. 

JiTuin  (Sir.)  23. 

23.  Hataniitaiiiellk    ...  tumena  (£lr.)    xn^: 

tooliaU  (£lr.)  xn..  i 

24.  TsmBoiliiia p^maa  (Bmo*)    XIL,  i 

■pinuloM,  im..  xm. 

SS.  Orbolina 1miTelw^  If  Orb.    XT.,  x 

20.  Qlotngerint .,.. mtaoM.ffCM. ni.,i 


hinnla,  D'OrA.  ... 


r.  SphcTOicliiia    

\.  KanorfaulinK  


».  f  ,  TL,  TIL,  II,  n, 
It.,      IlIL,      UT.,     IT, 

Tin,  25. 


(uda  (^.  #  a.).... Ti.,  Tn„  Titt, 

Tul^mn*.  i''0r4...  -"    —"    ■- 


19, 2&. 
i.f ,  m.T,  TI.,  TiLiTiu.,  a. 
XIT,  xn,  inn. 
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dafap»»iom(Ekr.)...  r 
t  1  noimm  (fi(r.)  ...  x 
(UeaaidaiirOrb.)...  i 


31.  Srnnin 

32.  Aa-iim. 

33>  Itonionin*  ... 
31.  Folj^melU 
3a.  Ortatoides    ... 

36.  Opereuluu  ... 

37.  Nammnliivl... 

38.  Amphiatcgina 


I  Orhignp  (Earn.) 


Beeearii  (i^un.) 

unmomlbnnia  (Zom.)  ., 

ortrioolaru,  BQih 

•o^ha  (F.  ^  JK)   

q).  indiit. , 

orstioalats  (F.  ^  Jf.)..... 
>p.  indet.... 


planolat*  f  Join.)   

jBTUiicB,  £Ar.     

i^Iuulriaa,  Fuek^ 

OMutriata  (£irO. 

palnosphnnrSb-.)  

■phnroidn  (£!b-.) 

labpintliiformu  {Ehr^... 


pa]«op)rai  {& 


BIBUOGKAPHICAL  NOTICES. 

iKstp  Omaihala^ciA  WorJet. 

Tbi  fint  in  impoitsnoe  of  the  worka  we  here  piepooe  to  notice  ia 

AndeiMcai's '  Birdti  of  Dam^n  Land/  edited  by  Ur.  J.  H  Chuney  *. 

for  nearly  aeventeen  yeora  Hr.  Andeisson  coQeoted  materials  for 

*  'Notes  on  the  BiidB  of  Damara  Land  and  the  adjacent  countriee  of 
Sovtli-'west  Africa,'  By  the  late  Charles  John  AadetsBon.  author  of 
*  Lake  Ngami '  and  of '  The  OkavanRO  River.'  Arranged  and  edited  b; 
John  Henry  Onisey,  with  eome  additional  notes  by  the  Editor,  and  an 
inbodncbny  chapter  containins  a  sketch  of  the  Anther's  life,al)ridged  from 
the  orijriiialjnil^hedjn  Sweden.  London:  187S.  8to, pp.  39^  with  a 
map  and  3  platae.    (Van  Voont) 
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a  work  on  the  bird-faima  of  Bouth-weetera  Afiiea,  when  deatt 
prevented  him  from  oocompliBhing  his  task,  the  arrangement  of 
which  had  already  been  commeaoed.  Uoet  foitnnately  foe  ornitho- 
logical scieace  he  left  behind  him  Dopiousnotes,  which,  with  nnnieroiu 
prepared  Bkins,  made  it  poeaible  foi  another  to  take  up  the  woifc 
where  he  left  it  off  and  carry  it  to  a  Hncceesfiil  conclnsion.  Yet  Mr. 
Qumej''B  task  in  editing  and  arranging  Andensou's  notes  has  been 
no  light  one;  and  no  small  amount  (^original  work  has  he  performed 
in  determining  the  species,  and  in  making  inbcioate  points  of  synonymy 
intelligible  to  the  student  of  ornithology, 

Andersson's  own  notes  describe  the  habits  of  each  speeus,  sitd 
give  the  places  where  they  were  found.  For  descciptionfi  the  reader 
is  referred  to  Layard's  '  Birds  of  Sontfa  Africa,'  and  in  many  caan  to 
Finsch  and  Hartlaub's  '  Vogel  Ost-Afrika's.' 

In  the  nomenclature  adopted  by  Mr.  Gumey  he  has,  we  Uiink, 
pushed  the  use  of  generic  anbdiviMona  to  aa  extent  that  fdton 
researehee  will  not  warrant.  He  makes  use  of  moat  of  the  tenns 
given  in  Gray's  'Haud-hst'  in  a  subgenerio  sense  as  indicating 
genera.  It  will  be  some  time  yet  before  omitholt^iKts  come  to  any 
agreement  on  the  moot  point  of  the  value  of  generic  names ;  for  very 
much  hasty  work  has  to  be  oarefnlly  examined  before  many  a  gentu 
can  fiurly  be  accepted  <»  rejected  as  such.  Yet  we  hsidly  think  that 
the  geueTS  proposed,  frequently  in  the  most  off-hand  informal  manner, 
by  Bonaparte,  or  in  such  works  as  those  of  Bcichenbach,  ore  entitled 
to  the  respect  here  accorded  them. 

As  a  contribution  to  the  knowledge  of  the  geographical  distribn- 
tion  of  birds  tills  work  is  invaluable,  and  makes  a  sensible  additioa 
to  our  information  on  African  birds,  now  fast  becoming  complete, 
from  Cape  Colony  northwards  to  the  limits  of  Aaderssou's  reseawhos. 
With  Cape  (Tolony  itself;  Mr.  E.  L,  layard's  nsefol  little  volume  has 
made  us  familiar ;  while  on  the  east  coast  in  Port  Natal  and  the 
Trons-Vaal  Repubhc  another  diligent  explorer,  Hr.  Ayree,  with 
whom  Mr.  Gumey  has  cooperated,  has  done  excellent  work.  North- 
ward  of  theee  points  our  knowledge  is  but  fragmentary ;  while  of 
the  omitholt^  of  the  districts  the  scenes  of  livingstone's  recent 
journeyings  we,  of  course,  know  nothing  as  yet  In  condmiMi,  we 
must  recOTd  our  opinion  that  this  volume  is  a  real  and  substantul 
addition  to  ornithological  lit«ratnre,  and  that  we  owe  much  to  Mr. 
Onmey  for  rescuing  Andersson'a  valuable  notes  from  the  danger  to 
which  his  death  had  placed  them. 

The  ornithology  of  ^ypt  has  long  been  a  snbjeot  of  interest,  and 
its  birds  have  mmit  of  them  been  mentioned  in  varions  articleB  d 
greater  or  less  oompleteness  scattered  though  the  pages  of  'He 
Ibis '  and  elsewhere ;  so  that,  though  Captun  SheUey  haa  done  good 
work  in  ooUeotug  theee  scattered  matenkle*,  more  especially  as  ha 
has  verified  and  observed  for  himself  during  several  visits  to  the 

*  'A  Handbook  to  the  Birds  of  Egypt'  By  G.  E.  Shelley,  F.0.8, 
F.Z.S.,  Ac.    London:  1872.    Large  8vo,  pp. 3<^,  with  14 oolouiedplatea, 

(Van  Voonrt.) 


D,g,t,.?<i  I,,  Google 


Bibliogri^hical  Notuxa.  459 

wnmtry,  not  i&aoh  norelly  waa  to  be  expected  in  retravernng  well- 
trodden  ground. 

Some  ghort  ctiaptere  at  the  commencement  of  the  book  gire  a 
geoeral  idea  of  the  mode  of  travelling  in  Egypt,  ajid  of  the  favoorite 
haonts  of  its  birda.  These  serre  aa  an  introduction  to  the  more 
formal  part,  where  each  species  of  bird  ia  individually  treated  of  and 
described. 

Hie  Domber  of  species  mentioned  ia  353,  vhioh  at  first  sight  aeeme 
a  large  total  when  the  nature  of  the  country  ia  taken  into  consider- 
ation, and  seeing  that  no  high  mountain -chains  are  present  to  main- 
tain a  varied  fauna.  But  Egypt  ia  peculiarly  utuated,  being  the  only 
■trip  of  fertile  laud,  with  deserts  on  either  aide,  to  form  a  oonnezion 
between  the  Uediterraneau  and  the  equatorial  regions  of  Afiica,  and 
ia  hence  a  highway,  as  it  were,  for  birds  passing  both  north  and 
south.  The  number  of  birds,  both  of  apecies  and  individuals,  ia 
doubtless  increased  by  this  &T0urable  circumstance. 

The  portion  of  Egypt  treated  of  by  Captain  Shelley  is  confined 
between  the  Mediterranean  and  the  Second  Cataract,  and  west  and 
east  by  the  Libyan  and  Arabian  deserts.  A  glance  at  the  list  of 
Urds  found  there  shows  that  they  chiefly  belong  to  the  Eanna  of 
South-eastern  Europe.  Its  coDuciion  wiUi  Ethiopia  propOT  and 
witii  the  East  is  only  shown  here  and  there  by  the  presence  of  such 
forms  aa  Pyctumotua,  CraUroput,  Nedarinia,  and  Centn^ut.  But 
Egypt,  though  belonging  to  the  European  fauna,  forms  quite  an  out- 
lying province  of  it ;  passing  a  little  further  south,  we  come  to  the 
truly  Ethiopian  &una  of  Abyssinia. 

But  to  return  to  the  book  itself.  Captain  Sbelley'a  plan  through- 
out hoa  been  to  give  the  Latin  and  English  name  of  each  apecies,  a 
short  not«  of  the  placea  where  it  is  found  in  Egypt,  a  brief  descrip- 
tion and  a  reference  to  some  well-known  illustrated  work  to  assist 
in  tiie  subsequent  identiflcatiou  of  each  species.  Where  his  own 
otwervatioiis  have  been  extended  or  modified  by  others  who  have 
jveceded  him  over  the  same  ground,  be  has  given  a  reference  to  the 
observation  quoted.  These  chiefly  refer  to  the  works  of  Yon  Hen^o, 
who  has  travelled  in  and  written  much  on  the  ornithology  of  this 
ooontry  and  those  adjoining  it  immediately  to  the  southward. 

Witti  this  plan  we  have  not  much  fault  to  find ;  and  we  believe 
that  any  one  travelling  in  Egypt  with  Captain  Shelley's  book,  and  a 
nnattenng  only  of  biid  lore,  will  make  fair  way  in  determining  the 
Iwds  he  shoots ;  but  his  task  would  have  been  instmctively  lightened 
had  a  little  aaeiatanoe  been  rendered  bim  towards  determining  the 
genera  and  hi^ier  groups,  which,  as  the  work  stands,  are  left  for  deter- 
mination to  any^irior  knowledge  the  tcaTeller  may  possess.  But  we 
are,  in  the  caae  q£  genera,  perhaps  asking  a  little  too  much  in  a  work 
of  this  description ;  we  regret,  however,  to  aee  serious  con]haion  in 
the  names  of  the  families,  and  even  orders,  which  we  are  at  a  loss  to 
aeconnt  for,  unless  it  be  that  pardonable  oversights  in  the  US.  have 
not  been  detected  by  a  careful  revision  of  the  proofs. 

The  plates  in  this  work  are  very  acceptable,  and  have  been  ex- 
acnted  1?  Ur.  Kenlemans  in  the  style  which  haa  rendered  him  so 
32* 
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fitvoorite  ta  ornithologioal  dranghtBinaii.    The  taliiecti  are  ja£- 
donsly  selected  fWim  oharactcriBtic  or  pecnllur  apecies, 

Mr.  Harting'a  Ust  coQtrlbutioii*  brings  oa  nearer  home;  and 
Uioagh  he  offers  a  qnasi  apology  for  adding  another  to  the  already 
extant  works  on  firitiah  Krda,  we  think  none  was  needed ;  and  we 
doubt  not  the  present  volume  will  be  accepted  as  a  naefnl  addition 
to  the  ornithological  literature  of  the  Briti^  Islands. 

In  the  flret  portion  Mr.  Harting  comes  forward  as  a  reformer  of 
nomenclature,  and,  to  some  extent,  of  airaDgement,  taking  YarreU'i 
third  edition  as  his  starting-point.  On  both  subjects  he  still  leans 
room  for  justifiable  improrement.  As  regards  nomencUtnre,  the 
three  niles  he  specifies  as  hia  guide  by  no  means  'attempt  to  BDhe 
several  intricate  questions — such,  for  instance,  as  the  beet  generic 
name  available  for  the  Nightingale.  He  uses  Ltueinia ;  bnt  we 
think  DaulioM  of  Boie,  on  the  whole,  far  preferable.  Then,  too,  why 
should  linnsus's  name  in  connexion  with  the  Stilt  entirely  diuppeai  f 
There  are  other  cases  we  might  mention,  lb.  Harting  states  tbst 
he  has  avoided  the  use  of  subgenerio  names ;  yet  he  does  not  hesitate 
to  place  the  Titlarks  under  a  family  name,  Anihida,  as  distinct  from 
the  Wagtails,  Motaeillidtg,  and  to  banish  the  Rock  from  the  troe 
ThruBhes  under  the  name  P^rocindidig.  We  are  at  a  lose  to  know, 
and  Mr.  Harting  makes  no  attempt  to  show  us,  how  the  adoption  ot 
these  family  names  can  be  justified  by  the  prodnction  of  d^nite 
characters  of  sufficient  value  to  show  their  distinotDeas. 

The  altoratious  in  arrangement  are  so  far  advantageooB ;  but  a 
little  more  might  have  been  done  in  this  direction  without  doing  much 
violence  to  the  feelings  of  British  oraitholc^ts.  We  point  espedsllf 
to  the  retention  of  the  Sirvndinidce  in  juxtaposition  with  the  Swifts. 
Those  whose  studies  are  bestowed  on  exotic  speciea  are  considerably 
in  advance  of  their  feUow  students  whose  attention  is  confined  to  the 
birds  of  th^se  islands  in  such  matters ;  and  with  them  there  are 
questions  of  aiBnitiee  which  have  passed  out  of  tbe  region  of  doubt 
which  are  clung  to  by  out  home  naturalists  with,  we  might  say, 
almost  obstinate  tenacity.  What  is  required  of  our  workers  at  hMoe 
ia  a  more  independent  spirit,  a  thorough  iuvestigatiou  of  bird-Btrnc- 
ture,  and,  what  has  never  been  the  case,  a  keener  appreciation  of  the 
work  that  is  going  on  around  them,  modi  of  which  ^ects  the  specid 
sphere  to  which  they  may  confine  their  attention. 

The  second  portion  of  Mr.  Harting's  work  has  the  merit  of  greater 
completeness ;  and  in  gathering  together  all  the  records  of  the  ap- 
pearance of  occasional  visitants  to  our  shores,  he  has  prtmded 
workers  over  the  same  ground  with  a  ready  index  to  fiuilitate  tbdr 
labours.  The  records  thus  gathered  show  a  goodly  list  of  instances 
where  members  of  the  same  species  have  over  and  over  again  watt- 

*  'A  Handbook  of  British  Birds,  showing  the  Distribution  of  the  Hen- 
dent  and  Migntory  Species  in  the  British  Islands,  with  an  Index  b>  the 
records  of  the  Rarer  Viritants.'  By  J.  £.  Harting,  F.L.S.,F.Z.S.,  Member 
of  the  British  Omitbologists'  Union,  &c  Ac.  London :  1872.  Luge  Sm, 
pp.  198.    (Van  Voorst) ' 
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dered  to  onr  shoree ;  and  on  seeing  how  nimieroDB  in  aome  cases , 
they  ore,  one  cannot  refrain  from  the  feeling  that  it  is  &r  from 
impOBsiblB  that  we  might  now  own  some  of  these  birds  as  established 
settlers  had  the  treatment  they  received  at  our  hands  been  reTersed. 
The  passion  for  collecting  BritiBh-killed  birds,  so  prevalent  at  the 
present  time,  has  moch  to  answer  for. 

Id  hia  introdnctory  ohapter,  Hr.  Harting  has  analyzed  the  ocoa- 
■HHial  viaitauts  to  show  the  origin  whence  they  came.  It  is  not  a 
little  snrprinng  to  see  how  large  is  the  proportion  of  American 
species  which  again  and  again  find  their  way  to  these  shores.  He 
finds  it  extremely  difficult  to  believe  that  the  non-aqnatio  species 
haveactually  performed  unaided  this  jonmey  of,  at  least,  1700  miles; 
bat  of  the  powers  of  soBtained  flight  poBseseed  by  birds  we,  as  yet, 
know  very  litUe  indeed,  and  the  task  may  not,  under  favourable  oir- 
cnmstaticee,  be  so  difficult  as  it  would  appear. 

In  reading  Mr.  Harting's  book  we  detect  some  enors  perhaps 
ooavoidable  in  a  work  of  the  kind ;  bnt  there  are  others  we  hardly 
expected  to  see,  such  as  the  mistake  about  the  Qrouse  and  Ptar- 
inigan  in  the  Introduction  (p.  xvil).  We  are  not  aware  that  the 
distinctueea  of  the  Ptarmigan  of  Scotland  from  the  continental  bird 
has  ever  been  advocated ;  whilst  the  validity  of  the  Gronse  of  the 
British  Islands  to  be  considered  a  species  distinct  from  the  Willow 
uroose  has  been  a  bone  of  contention  for  years.  Then,  too,  Gilbert 
White's  account  of  the  Htmey  Buzzard  breeding  in  Selbonie  Hanger 
IS  overlooked,  and  also  the  fact  of  the  Harlequin  Dnck  breeding 
^«pilarly  in  considerable  numbers  in  Iceland.  Mr.  Harting  records 
it  as  of  accidental  oocorretice  in  Europe. 

But  We  are  not  disposed  to  critidse  too  severely  a  book  which 
will  prove  of  undoubted  service. 


MISCEtLANEOirS, 

The  BeO,  Colleetum  0/  lUptHa. 

To  the  Editors  of  Ae  AnndU  and  Magaane  of  Natural  History. 

Museum  of  Zoology  snd  Comparative  Anatomy, 
Cambndge,  Nor.  22, 1872. 
QsTTLEiiEir, — Uy  attention  has  been  drawn  to  the  letters  of  Prof, 
Weetwood  and  Dr.  Gray  in  the  '  Annalii  and  Magazine  of  Natural 
History '  for  November  1872,  respecting  Mr. .  Bell's  collection  of 
'Bptiles.     I  beg  to  be  allowed  to  make  the  following  statement. 

^le  whole  of  that  gentleman's  museum  was  purchased  by  my 
l^te  &ther,  Professor  dark,  in  1866,  who  thus  describes  the  acqui- 
ntion  in  the  preface  to  the  '  Catalogue  of  the  Osteological  Portion  of 
Specimens  conttdned  in  the  Anatomical  Museum  of  the  University  of 
Cambridge '  (Cambridge,  1862);— 

"In  1856  I  had  the  pleasure  of  increasing  the  Collection  by 
^<^ding  to  it  the  oeteolt^cal  collection  of  Professor  Bell,  F.fi.S.,  &c 
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,fte.,  by  which  every  order  of  Vertobrata  i«  more  adequately  repre- 
aented,  and  especially  that  of  the  Beptilea,  amongit  which  is  tiut 
Taluable  collection  he  had  formed  for  the  illnstratioii  of  hi«  work  on 
the  '  Testndinata.'     His  Bpecimens  are  marked  'Bell  collection.'" 

It  is  of  eouiBe  quite  possible  that  some  Bpedmene  might  have 
passed  into  the  hands  of  dealers  before  Hr.  Bell  sold  the  collectian; 
but  these  could  not  bare  formed  an  important  portion  of  the  whole, 
as  Hr.  Bell  expreaaly  stated  to  my  father  that  he  was  Belling  to  him 
his  entire  museum.  This  &ct  is  impreased  upon  my  memory  by  the 
reoollectJoD  of  my  ftther'a  annoy anca  and  regret  at  the  non-appear' 
ancfl  of  one  specimen,  a  skull  of  the  Sumatran  rhinocena,  which 
waa  noted  in  Ur.  Bell's  MS.  catalogue  (which  I  now  pocMfls)  as 
part  of  his  collection,  and  which  could  never  be  found.  It  would  be 
interesting,  especially  at  the  present  time,  to  know  what  has  become 
of  this  skull. 

We  hare  at  present  at  leaat  thirty-three  akeletiHia  and  parts  of 
skeletons  of  Chehnia  alone,  which  belonged  to  Ur.  Bell — a  number 
eren  larger  than  that  noted  in  Mb  CaUHogah.  I  think  this  fact 
proTca  oonolaaively  that  whaterer  Hr.  Hope  may  have  purchased 
and  given  to  the  Oxford  Mtueum,  it  could  not  hare  been  the  "SeH 
Collection  of  Beptilee  "  properly  so  called.  I  ought  to  menticu  that 
we  received  no  apecimene  in  spirit  from  Ur.  Bell,  nor  any  in  a 
atuffed  state. 

There  is  but  one  trifling  error  in  Dr,  Gray's  letter  of  October  24. 
He  says  that  bo  consulted  Mr.  Bell's  specimens  "  in  the  Musenm  <£ 
the  Cambridge  Philosophical  Society,  where  they  were  before  they 
were  transferred  to  the  Anatomical  Museum."  The  collection  was 
never  placed,  even  for  a  single  day,  in  any  other  building  than  the 
Museum  of  Anatomy. 

I  am,  Gentlemen, 

Your  obedient  servant, 

3.  W.  CuKx  (Superintendent). 


To  lAe  EHitwt  of  tfu  AnnaJs  and  Magasine  of  Natural  Sistory. 

Novembei  22, 1872. 

GscrruaiEK, — My  attention  having  been  directed  to  a  cotrespond- 
enoe  in  the  '  Annels '  between  Dr.  Gray  and  Professor  Westwood,  I 
find  myself  called  upon  to  state  that  Dr.  Gray  is  entirely  in  error 
reepeoting  the  distribution  of  my  ooUeetion  of  Keptilia,  indnding,  in 
particular,  the  Testudinata. 

In  the  year  1856  I  sent  a  few  specimens  of  the  latter,  with  others 
of  my  osteologieal  collection,  to  my  late  IHend  Professor  Claik,  d 
Cambridge.  Amongst  them  there  are  now  in  the  mnsenm  at  Cam- 
bridge, as  I  am  informed  by  my  friend  Prof^esor  Newton,  e&««ft«Qtaf 
only  about  half  a  dozen  species  of  Testndinata,  besides  a  few  hesdi 
and  several  oeteolt^cal  specimens.  In  1861,  five  yean  «ubee(]nently 
to  my  sending  these  few  specimens  to  Cambridge,  the  whole  of  my  large 
collection  of  Beptilia  was  purehased  by  Mr.  Hope,  in  order  to  preeent 
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it  mtire  to  tlie  new  miueam  at  Oxford,  where  it  now  is.  AmongBt 
the  (pemioenB  included  ftre  tlioBe  whicii  foimed  the  sabjeds  %ured 
b  mj  work  on  the  Ttstudinata.  I  have  to  add  that  the  few  dupli- 
Mt«e  (for  BDch  they  were)  of  the  shells  of  tortoises  at  Cambridge 
■re,  moat  of  them,  of  oommon  oocnirenoe  in  coUeotionB, 

Thoxas  Bzll. 

Oit  Spatolemys  Lasoln,  a  neu  Oauu  af  Sy(ii»Bpiia  from  Sto 

Parana,  Corrimtei.  By  Dr.  J.  E.  Gbai,  F.R.8.  &c 
Colonel  F.  Perez  de  Lasala  has  kindly  preeented  to  the  Miuenm 
a  vater-tortoise  from  Rio  Parana,  CorrientcB,  which  haa  not  been 
recoried  in  scientific  catalogues.  It  differs  firom  Bydratpit  in  the 
general  form  of  the  head  and  thorax,  and  in  the  head  being  entirely 
covered  with  small  ahields.  It  is  like  Bydromedv»a  in  many  par- 
tunlars,  eepedaUy  in  the  thorax  of  oue  aez  at  Uoat  being  conoave ; 
bat  it  has  a  regular  amall  nuchal  plate. 

SpiTtruam. 

Thorax  oblong,  elongate,  depressed,  with  a  distinct  elongate  nuchal 
pUte.  First  rertebral  plate  very  broad ;  second,  third,  and  fourth 
longer  tlian  broad ;  anterior  marginal  plates  broad ;  the  second 
and  ninth  largest,  angular  above.  The  sternum  elongate,  brood  and 
rounded  in  front,  deeply  notched  behind ;  gular  plate  lai^,  marginal. 
Head  broad,  depressed,  entirely  covered  with  small  polygonal  shields ; 
fordiead  convex,  rhombic,  with  a  broad  flat  crown  between  the  very 
Ittige  temporal  muscles ;  chin  with  two  beards ;  mouth  broad  and 
fonnded  in  front.  The  two  outer  binder  claws  very  small,  mdi- 
inentary.  Tail  conical.  Sternum  in  male  (?)  slightly  concave, 
*«pecially  behind. 

Spahdemya  LtuaUe. 

Shell  above  cJive,  nearly  uniform,  with  a  few  small  black  spots  on 
^  moigiu,  which  are  more  abundant  and  larger  on  the  hinder  plates, 
^orax  and  underside  of  margin  pale,  with  symmetrical  black  spots, 
vhicli  aro  largest  on  the  front  and  sides  of  thorax.  Length  of  thorax 
IS  in.,  breadth  8^  in. ;  length  of  head  2i  in. 

ffab.  Rio  Parana,  Corrientee  (Colonel  P.  Perez  de  Lasok,  Kovem- 
^  5, 1872). 

f^i*»valu>m  onthe  MetatnorphosM  of  the  Bony  Fufia  in  general,  and 

**pteiaJly  on  thou  of  a  tmaU  Chinue  Fith,  of  the  Genut  Mactopodo, 

netndy  introdue«i  into  France.     By  M.  N.  Jolt. 

In  a  letter  addressed  to  M.  H.  IfOne-EdwardB  on  the  24th  of 

P^oembor  1864,  M.  Agassiz  expressed  himself  as  follows  :^"I  have 

"My  observed  among  fishes  metamarpbosea  as  considerable  as  those 

*Hdi  are  known  among  reptiles.     Mow-aniays,  when  pisciculture  is 

piunied  with  such  success  and  on  bo  large  a  scale,  it  is  surprising 

•^t  this  fact  has  not  long  since  been  observed  "•. 

•  See  Ann.  des  Sci.  Nat.  G*  »6t.  torn.  iii.  p-  6$. 
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By  tiie  MndneiiB  of  M.  Qay,  who  ia  snooeMfally  maring  ft  pair  at 
JIfaenpoda  in  his  maguiflccnt  aqoariiim  of  the  Faabon^  Sainb- 
Cyprien,  I  haTs  been  able  to  atady,  not  only  tho  nidifioation  of  fiiii 
hand»ome  fiah,  bnt  also  ita  ova  and  thrar  deToIopment,  which  ia  an 
rapid  that  I  have  aeen  them  hatched  in  mzty  honn.  I  ahall  not 
enter  into  long  details  as  to  the  embiyogeny  of  our  Maervpoda,  at  1 
have  the  int«ntioii  of  soon  making  known  all  its  phaMfl,wltli  nnmenna 
dnwinga  to  illnatnte  fhem.  It  will  be  BoffleieDt  at  pnaent  to  aay 
tiiat  the  derdqnnent  <rf  oor  little  ChincM  fialies  |ureaents  madt 
analogy  with  that  of  the  perch,  wbidi  was  lo  well  studied  l^  onr 
colleague  Lerebonllet.  I  shall  therefore  at  preaent  confine  myidf 
to  the  moat  atriking  fbatnrea. 

The  onun  of  the  Maenpoda,  which  is  of  the  aize  of  a  poppy-aeed 
at  the  time  of  its  bung  depoaited,  is  distingulahed  by  its  perfect 
transparency  and  ita  density,  which  is  inferior  to  tlut  of  watar. 
Hence  it  riaes  of  itself  to  the  sor&ce  and  oomea  into  contact  with  the 
air-bnbblea  which  compose  the  neat  fabricated  by  the  male,  or  whieh 
are  expelled  from  his  month  when  he  respires.  We  have  already 
stated  that  the  embryt^nio  work  which  has  to  be  accomplished 
within  the  ovnm  does  not  last  longer  than  fivm  dxty  to  sixty-fiie 
hours ;  bnt  rapid  as  the  hatching  ia,  it  is  not  more  so  than  that  of 
the  tench  and  some  other  fishes.  Sut  it  will  be  easily  nndostood 
that,  in  consequence  of  this  rapid  derelopmemt,  the  animal  most  be 
bom  in  a  very  impetibot  state.  In  point  of  fact  it  presents  the  fom 
of  an  obeae  tadpole,  the  head  and  trunk  of  which  are  applied  to  an 
enormous  nmbmcal  veeicle,  whilst  the  tail  is  free,  already  reiy 
molnle,  and  fomiabed  all  roond  with  an  exb«mdy  traiuipareiit 
natatory  membrane. 

Althongh  it  appears  to  be  completely  destitute  of  atriated  mnscD- 
lar  fibres,  the  animal  wriggles  briskly  upon  the  object-slide.  It 
is  about  H  millim.  in  length. 

Its  head  is  remarkable  by  the  existence  of  two  laige  eyes  still 
destitnte  of  pigment  The  mouth  does  not  yet  exist.  This  is  alio 
the  case  with  the  intestine  and  the  anus.  But  the  heart  has  already 
been  in  motion  for  more  than  twelve  hours,  and  there  is  an  active 
circulation  in  a  part  of  the  tail  (nearly  the  anterior  half),  in  the 
vitelline  vesicle,  and  in  the  remainder  of  the  body.  There  are  no 
branchis ;  the  respiration  is  efieoted  by  means  of  the  skin  and  the 
umbilical  veeiQle  ;  there  are  no  secretory  organa  of  bile  or  urine,  do 
genital  o^ana,  and  no  flna  properly  so  called, 

Aa  in  all  fishes  and,  indeed,  in  all  Vertebrata,  the  nervous  aytiem, 
which  ia  very  early  formed,  consists  of  two  parallel  oorda  which  swell 
out  in  the  head  to  give  origin  to  the  cerebral  vesicles.  The  skeleton 
is  as  yet  represented  only  by  the  chorda  dortaUM ;  the  vertebial 
laminae,  if  they  exist,  are  not  yet  very  distinct. 

Numerous  pigment-spots  are  to  be  seen  upon  all  parts  of  the  body, 
and  even  upon  the  umbilical  vedcle. 

Uany  organs  which  do  not  yet  exist  will  ^pear  sooner  or 
later  after  birth.  Of  this  number  are  the  mouth,  tiie  intestine,  the 
liver,  the  awimmiug-btadder  (at  least  in  Uie  perch);  the  genilo- 
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winary  orgaoB,  the  hyddappantiu,  and  espeoiallyfliebraiidiue  will 
be  ibnned.  The  oircnlation  which  took  place  in  the  umbilical 
vaaicls,  a  piOTimonal  reepiratoiy  organ,  vill  cease.  KeW  Teasels  will 
appear  and  otfaen  viU  beoome  atrophied  ;  the  chorda  donaJu  and 
the  Bheath  which  aairoiindB  It  will  become  solidified  to  produce  the 
bodiee  of  the  Tertebne.  The  trae  or  permanent  fins,  at  fint  reduced 
to  two  pectoral  palettes  which  the  animal  agitates  verf  rapidly,  will 
originate  in  the  interior  and  at  the  expense  of  the  embiyonio  caudal 
membrane  or  fin ;  finally  brilliant  iiideecent  scalee  will  oover  the 
body  of  the  ammal,  which,  from  this  moment,  will  appear  under 
the  form  belon^png  to  the  adult  age. 

Snch  is,  briefly,  the  series  of  changes  which  will  be  manifested  at 
various  intervale  in  our  new-boin  fish.  These  changes  are  exactly 
of  the  same  nature  and  at  least  as  condderable  and  numerous  as 
those  which  occur  in  Petnnnyton  Planeri,  m  the  Insects,  or  in  tiie 
Crustacea  {Oiridina  Damarutii,  Caneer  pagunu,  &c.).  Formation 
of  new  parte  (mouth,  intestine,  branchial  apparatus,  genito-urinaiy 
apparatus,  permanent  fins,  vertebral  archee),  disappearance  of  parts 
previoualy  existing  (vitelline  vesicle  and  its  vessels,  embryonic  caudal 
membrane),  modifications  in  the  form  of  the  body,  in  that  of  the  heart 
and  in  its  structure  (which  was  at  first  entirely  cellular),  in  the  eyes 
(originally  destitute  of  pigment  and  becoming  movable  instead  of  im- 
movable aa  at  first),  dio.&c.  'Sow  formation,  diwf^earanee,  and  modi- 
fication are  the  three  essential  modes  which  are  included,  according  to 
Dug^,intliat  very  complex  operation  tiiat  wo  call  Tnefrnnorj^Aons;  and 
if  I  am  not  deceived,  the  embryogeny  of  the  Maeropoda  has  displayed 
them  to  09. 

To  accept  the  reality  of  metamorphosis  in  the  case  of  the  grass- 
hopper for  example,  and  the  other  Orthoptera  or  Hemiptera  which 
quit  the  egg  with  oM  their  partt  except  the  vnngg,  and  to  reftise  to 
believe  in  this  phenomenon  when  we  have  to  do  with  osseous  fishes 
such  as  the  perch  or  the  Maeropoda,  would,  it  seems  to  me,  be  to  show 
a  deficiency  of  logic  and  to  close  our  eyes  voluntarily  against 
evidence. — Cimptet  Bmdut,  Bept  30,  1872,  p.  766. 


On  the  Sahii*  of  TerebratoUe,  or  Lamp-iheBt. 
By  Dr.  J.  E.  Grat,  F.B.8.  &c. 

Mr.  Davidson  informs  me  that  the  shell  I  have  named  Tertbrati^ 
tntneata  in  the 'Annals  and  Magazine  of  Natural  History'  for  1872 
(x.  p.  152)  is  what  is  now  called  Erawsia  rubra  (T.  rubra,  Pallas), 
He  also  informs  me  that  "  Kr.  Jefireys  found  a  number  of  specimens 
of  Ter^atulina  eapvi-ierpentit  attached  to  seaweed ;  and  he  believes 
some  forms  of  Argiope  that  occur  in  the  Uediterranean  likewise  affix 
themselves  to  seaweed." 

On  referring  to  Mr.  Jeffreys's  '  British  Conchology,'  ii.  p.  15,  he 
■ays,  "  T.  eaput-terpentit  is  attached  to  stones,  old  ^ells,  and  occa- 
sionally to  small  seaweeds  and  other  Bubstanoes ;"  and  Mr.  Davidson 
infoims  me  that  "  IWf.  E.  Forbes  had  found  some  small  specimens 
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of  Argiopt  sttuhed  to  Fad,  though  more 
stones." 

It  therefore  appean  that  the  habitat  I  g«Te  for  E 
not  quite  peooliar  to  that  speciee,  though  it  ceitaJnljr  is  the  iinul 
habitat  of  Krauttia,  while  in  other  lamp-Bhella  atttchmait  to  lea- 
weeda  ii  the  exoeptioii. 

On  At  CotvntxuM  vihiek  exitta  httmeen  the  Jfervmu  System  md  At 
Muteular  Sj/ttem  in  the  Helices.     By  U.  Sicabh. 

In  his  celebrated  memoir  on  the  slug  and  the  anail,  Cuvier  has 
deacnbed  thesuimtuum  (to  nae  tha  term  which  he  baa  employed)  of 
the  nerrooB  to  the  muscular  system.  It  is  established,  in  his  opinion, 
by  the  elou  eellulontt/  which  unites  the  retracter  muscle«  of  the  great 
tentacles  te  the  envdope  of  the  oerebroid  ganglia,  and  the  principal 
lobes  of  the  retracter  muscles  of  the  foot  to  that  of  the  snbaasophagMl 
ganglia.  Knoe  then,  every  one  abides  by  that  assertion ;  nereithe- 
leas  the  anion  of  the  two  systems  is  mach  more  intimate  than  ww 
indicated  by  Caviei,  and  histelogical  study  shows  that  th^  an 
directly  anited  with  each  other.  It  is  not,  in  fact,  simply  cdlulsr 
tissue  which  joins  the  nerroos  centres  to  tjie  neighboimog  mnscles ; 
microscopical  ezamiuation  discloses,  in  this  tissoe,  the  preseoce  of 
smooth  muscular  fibres ;  so  that  the  nerroos  system  is  sorroanded  by 
an  actual  expansion  of  the  muscular  apparatus. 

In  certain  species  the  arrangement  is  very  manifest,  particokrly 
in  ZottiUe  algina — that  old  Helix  of  which  a  great  many  malaoolo- 
gists  justly  make  a  distinct  genus.  In  it  clearly  marked  membranous 
muscles  surround  the  cesophageal  ooUar.  From  the  upper  aorfaoe  of 
the  letraotor  muscle  of  the  foot,  from  the  outside,  and  for  nearly 
half  its  length,  there  starts  on  each  side  a  little  muscular  band  two 
millimetres  in  width,  which  soon  divides  into  two  lobes,  the  outer 
of  which,  the  external,  goes  to  the  superior,  and  the  other  to  the 
small  tentacle ;  these  mnscles  are  known  as  the  retractor  muscles  of 
the  tentacles.  Now  the  little  band  which  constitatee  the  second  of 
these  masdee  enlarges,  spreads  like  a  &n  on  the  internal  side  to 
unite  with  the  neurilemma  of  the  cesophageal  ootlar,  and  thus  form 
with  its  fellow  a  sort  of  muscular  framing ;  then  this  muscle  goes 
to  the  little  teutade  with  the  nerre  which  is  destined  for  it.  On  the 
other  hand  the  moscular  bundle  which  goes  to  the  superior  tentacle 
receives  into  its  interior  the  tentacular  nerve,  which,  from  its  point 
of  orig^  on  the  subcesophageal  ganglion  to  the  point  where  it  eaters 
into  ^e  cavity  of  the  retractor  muscle,  is  aooompanied  by  a  sMMcWor 
hand,  which  envelope  it  and  which  thus  unites  ttie  nerroos  centres  to 
tills  muscle. 
'  The  connexion  just  described,  of  the  retractor  moades  of  the  ten- 
tacles with  the  cBBophageal  collar,  and  the  onion  of  these  two 
muscles  behind  into  a  single  primitive  bundle,  would  make  it  more 
proper  to  dengnate  this  muscular  whole  the  common  retractor 
muscle  of  the  tentacles  and  nervous  collar.  The  action,  however,  is 
not  so  umple  as  1^  denomination  would  seem  to  indicate ;  for  if 
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dnriiig  the  retreat  of  tbe  aaimal  all  them  parta  act  in  order  to  pro- 
duce the  retraction,  they  do  nat  act  all  in  the  same  way  dniiiig  its 
onfolding.  Then  the  portiooB  placed  in  &ont  of  the  nerrooe  collar 
interTene,  at  least  passively,  in  its  protractioii.  Theee  muacular 
bands  having  on  one  side  their  points  of  attachment  to  the  integu- 
ntenta,  th^  most,  as  the  latter  are  carried  forward,  aid  in  drawing 
the  collar  into  this  movement  if  they  did  not  act  only  as  simple 
ligaments. 

This  is  not  all;  the  mnacalar  expanston  which  snrrounds  the 
nervous  collar  forniahee  to  the  nervee  which  start  from  the  snpra- 
and  suboeaophageal  ganglia  a  regular  contractile  sheath.  This  is 
often  conaideTable,  and  then,  if  the  nerve  be  examined  by  the  mi- 
eroecope,  nnder  a  low  power,  or  by  tiiB  help  of  a  simple  lena,  it  pre- 
smts  the  appearance  of  an  opaqne,  more  or  leas  flezuons  cord  in 
the  middle  of  this  enrelopo,  which  constitntea  an  external  newri- 
Umma  for  it,  the  histological  composition  of  which  must  detain  ns  a 
moment  In  the  first  place  we  find  in  it  a  saperficial  conjanctire 
layer,  formed  by  volnminous  cells,  the  mean  diameter  of  which  is 
■05  millimetre,  and  which  is,  up  to  a  certain  point,  comparable  to 
the  adventitia  of  the  vessels.  Below  this  cellnlar  membrane  we  ro- 
eognize  the  presence  of  a  mnacnlar  layer  formed  of  fine  and  veij 
tJoDgated  fibrca  arranged  longitudinally.  It  is  easy  to  ascertain 
the  existence  of  these  muscular  elementa  by  macerating,  for  three  or 
fimr  days,  tits  collar  and  the  nerve  which  starts  from  it  in  a  mixture 
of  equal  parts  of  hydrochloric  and  nitric  acids,  diluted  with  ten  or 
twelve  parts  of  water.     It  is  then  easy  to  separate  them. 

Immediately  round  the  nerves  may  be  remarked  a  second  con- 
jnnctiTe  element,  or  inner  neurilemma,  composed  of  cellnlar  elements, 
hnt  less  voluminous.  Theee  cells  are  about  0'025  millimetre  in 
diameter. 

This  double  neuiilemmatio  envelope  has  not  yet  boen  indicated, 
■0  far  as  we  know,  in,  tbe  animals  under  consideration.  Leydig  has 
observed  it  in  the  Arthropoda  and  in  the  Annelida,  where  the  ex- 
ternal neurilemma  is  represented  by  the  ventral  vessel;  he  baa  re- 
cognized, particularly  in  the  earthworm,  tbe  presence  of  mnscnlar 
elements ;  but  we  have  nowhere  seen  the  existence  of  these  elements 
indicated  in  the  neurilemma  of  the  Uollusca.  Acoordtog  to  Leydig,  it 
takes  that  cellular  form  of  conjunctive  tissue  which  is  seen  ebewhJere 
among  the  organs.  This  is  only  correct  with  r^ard  to  the  auper- 
fldal  cellular  layer ;  and  what  ve  have  said  shows  how  much  more 
complex  is  the  composition  of  tbie  neurilemma. 

Tbe  existence  of  muscular  fibres  in  the  sheath  which  encloses  the 
nerve  has  the  effect  of  producing  an  elongation  and  shortening  of 
this  miaettlo-tiervoui  cord ;  and,  indeed,  when  there  is  a  contraction, 
the  flexnositiea  described  by  the  nerve  in  its  envelope  are  more 
marked  the  stronger  this  contraction  is;  in  the  state  of  relaxation, 
on  the  contrary,  the  nerve  fallows  a  lectdlineBl  direction. 

It  is  plain  that  this  peculiar  mnficulatnre  of  the  nerves  has  a 
nanifeet  physiological  relation  witb  the  intimate  connexion  that 
ve  have  in^cated  between  the  nervous  collar  and  the  muscular 
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^tpantns.  In  conseqiieiicfl  of  this  oonnezioii,  is  fact,  the  narau 
centres  connected  with  the  mnsoles  mffer  some  diajdaoemento  in 
reltttiou  to  the  changei  of  form  that  the  hody  nndei^goes  wheo  the 
ammal  retracti  or  expands  itself;  and  the  nervee  themselTes,  b; 
rirtne  of  the  tnnscular  envelope  with  which  they  are  provided, 
being  able  to  elongate  or  shorten  themsBlvee,  form. active  bands, 
which  intervene  in  the  modificationB  which  the  movementa  of  the 
animal  cause.  —  Compta  Saidut,  September  30,  1872,  pp.  769- 
771. 

On  Selphiniu  Deemaresdi,  Riuo  (jUiama  Deimaratu,  Gray). 
By  Dr.  J.  E.  Gr4t,  F.E.8. 

BJMo,  in  hia  '  Histoire  Natnrelle  de  I'Eorope  Ueiidionsle,'  de- 
sciibea  and  flgnrea  &  species  of  dolphin  nnder  the  name  of  Ddphaau 
Damareitii  (vol.  iii.  p.  24,  t.  2.  f.  3).  As  the  figures  of  the  two 
dolphins  on  the  preceding  plate  are  aoconte,  and  his  figntes  in 
general  reliable,  and  the  flgmv  itself  agrees  with  the  deecription,  I 
am  inclined  te  regard  it  as  correct  nntil  it  is  proved  otherwise.  It 
has  been  conndered  the  same  as  Ziphivi  cavirottru  of  Cuvier, 
a  liphioid  whale.  It  is  so  unlike  all  the  other  siphioid  whalei 
known  that  it  may  be  considered  one  of  the  whales  requiring  far- 
ther examination.  lusteod  of  having  the  rounded  head  and  short 
cylindrical  beak  and  small  pectoral  and  doraal  fin  common  to  all  the 
siphitHd  whales,  it  has  an  elongated,  conical,  taprting  head,  acute  in 
front,  with  two  tooth  produced  in  tioat  of  the  lower  jaw,  elongate- 
lanceolate  pectoral  fins  low  down  on  the  sides  of  the  body,  like  the 
Oramput  and  OhbioMphaliu,  and  a  lai^  elongated  truncated  darsal 
fin  ;  and  the  body  is  marked  with  a  multitude  of  irr^ularly  placed 
white  lines,  as  in  Orampu*.  The  female  described  and  figiued  was 
nearly  20  feet  long. 

In  the  P.  Z.  8. 1864,  p.  242, 1  proposed  a  genus  for  this  dolidun 
under  the  name  of  AUama ;  but  I  unwisely  plaoed  the  Hifptroodon  dt 
Cone,  Doumot,  Bull.  See  Cuvi^.  1842,  p.  207,  t.  1.  f.  2,  and  iW- 
phinut  Phiiippii,  Cooco,  Erich.  Areh.  1846.  p.  204,  t  4.  £  6,  which 
are  both  tme  ziphioid  whales,  probably  belonging  to  the  genus  .^- 
odon,  as  aynonyma  of  the  same  spedee.  Host  probably  Doumefs 
Htfperoodon  de  Cotk  is  the  animal  of  the  skull  deecribed  as  Z^kiut 
eavinttrU  of  Cuvier  ;  if  it  is  the  Ziphim  de  Oont  of  Grervnis  (Ost^og. 
C^t.),  which  appears  to  be  a  female  animal,  it  is  interesting  as  shov- 
ing tiiat  the  inner  side  of  the  intermoxillaries  of  the  female  «niTniilit 
are  dilated  and  turned  up. 

This  whale  has  been  confounded  with  Delphinva  Deimartttn  under 
the  name  of  Epiodon  Detmaratii  (see  Suppl,  Cat.  Seals  and  Whales, 
p.  U8),  figured  by  Oervais,  which  differs  &om  all  other  AfrorAymAt  in 
the  inner  mai^  of  the  intermaxillary  bones  not  being  nearly  so 
much  elevated  behind  as  in  that  genus,  and  not  elevated  but  rannded 
in  front,  and  margining  the  linear  vomer ;  while  in  Petrwrhtfnehti* 
the  inner  edge  of  the  intemutxillariee  is  dilated,  forming  a  well- 
marked  concavity  round  the  nostrils,  and  much  elevated  on  the  ndes, 
forming  a  thin  hood  over  each  side  of  the  much-swollen  vomer. 
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I  Bhoold  propoK  tocall  this  specdea  EpuAon  ffermUtii,io  distiiigniBh 
it  from  IUbbo's  Ddphinui  Deimaratii.  The  skull  of  E,  HerauUii  and 
Petrorhynehut  eavirottria,  as  shown  in  QeiraU's  fignis,  is  very  dif- 
fereot;  and  probably,  as  the  Hyptroodon  dt  Corte  of  Donmet  is 
proved  to  be  the  animal  of  PetrorhifTiehvt,  Detjahima  PhSippa  of 
Coeco  may  be  the  animal  of  l^iodon  HerauUiu 

The  SwdiA  SdaOifie  Expeditum. 
[Extract  from  a  letter  from  Hr.  J.  E.  LiNnAHi,  to  Dr.  J.  E.  Obat.] 
Uj  Greenland  expedition  was  very  sncceaaful.  The  '  Oladan ' 
shipped  the  meteorite  iron  at  Disco  Island,  and  then  she  made  a 
cnme  t4>  eome  places  wheie  our  geologist,  Br.  N^anckhofT,  iraated  b> 
cany  out  his  explorations;  and  Di.  Th.  M.  Fries,  a  botanist  who  had 
joined  the  expedition  as  a  private  passenger,  followed  him.  I  had 
got  the  steamer  '  Inzegerd '  for  my  dredging-operations.  I  went  up 
to  Upernivik  at  the  73rd  degree  of  latitude,  thence  westward  till  we 
met  the  lasting:  ice ;  and  following  the  edge  of  the  ice  we  made  south- 
ward down  to  St.  JTohn'e,  Newfoundland,  to  &11  in  with  the  '  Oladan  ' 
and  return  to  Sweden  In  company. 

From  Cape  Terewek  to  UpeniiTik,  and  thence  to  St.  John's,  we 
dropped  oar  dredges  at  least  once  for  lerery  degree  of  latitude  that 
we  passed,  often  in  pretty  good  depths  of  water  down  to  980  fathoms. 
In  410  fathoms  I  got  two  specimens  of  the  Umbdlvla  grcenlandica — 
I  think  better  Umbeliularia  enerimu.  There  is  not  the  slightMt 
doubt  that  they  are  not  of  the  same  species  as  those  described  and 
figured  by  Ellis  and  Mylius.  My  specimens  are  younger,  only  some 
12  inches  long,  and  witii  fewer  polypes  (about  12),  than  in  the  former 
ones.  I  am  just  going  to  work  out  a  paper  upon  them,  which  will 
probably  appear  in  the  beginning  of  next  year.  Althongh  these 
ftoimale  are  probably  the  most  interesting  things  brought  home  by 
the  expedition,  they  are  by  no  means  the  only  objects  of  high  scieu- 
tific  value.  Among  the  great  number  of  siliceous  sponges  and 
■tarfishes,  as  well  as  same  other  groups  of  animals,  I  have  reason  to 
beheve  that  many  new  or  rare  things  are  to  be  found ;  but  nothing 
is  yet  examined  except  the  Arachnida,  described  by  Tamerlan  Tho- 
■^  in  the  '  (Kfvenigt  af  Eongl.  Vetenskaps  Akademiens  Fiirhand- 
lingar,'  1872,  no.  2,  pp.  147-166.  I  had  not  much  time  for 
explorationa  on  shore.  Our  physicists.  Dr.  Nystrom  and  Dr.  Fries, 
usisted  in  making  collections  on  shore.  We  found  but  twen^ 
spBcdmens  of  Arachnida,  nearly  all  of  them  new  to  science.  A  few 
rf  them  were  also  taken  by  Professor  Nordensldold  in  1870.  We 
collected  a  pretty  good  amount  of  skeletons  and  implements  from 
some  long-abandoned  Esquimaux  viUagee.  Also  temperature  sound- 
^^^  were  taken ;  and  samples  of  water  from  the  abysses  of  Baffin's 
^y  were  brought  home.  I  hope  the  expedition  will  prove  to  have 
tosny  important  results  to  science;  only  we  want  the  means  of 
employing  scientific  people  to  work  it  all  out ;  but  the  Swedes  have 
not  copper  enough  to  do  such  things  rapidly. 
This  summer  I  have  examined  the  greater  depths  in  Skagerrack 
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down  to  355  fiitbonu,  the  greatest  depth  erer  ftiaiid  in  Gbagemd 
being  a  Uttle  more  than  400  fathomi.  Althoogh  I  had  not  to; 
long  tame  for  the  explorationa,  I  waa  rery  saocesaful  indeed.  Tlw 
moat  interesting  haul  during  the  croise  may  be  one  in  lat  58°  35'  N, 
long.  10°  15'  E.,  depth  150  fatlioma,  bottom  clay.  Among  other 
things,  I  got  there  two  apeoimens  of  the  rare  Synaptoid  OiixotnAm 
vitreut. 

I  suppose  yon  know  that  the  Swedish  nataralists  are  never  allowed 
to  keep  any  specimens  obtained  in  the  expeditions  fitted  out  by  the 
government ;  all  belong  to  the  Boyal  Unseum  of  the  Tetenskspe 
Akademien;  and  thus  I  have  no  right  whatever  to  make  a  baigaia 
with  the  animals  that  1  collected  in  Qreenland. 

I  am  very  much  obliged  to  you  for  your  kindness  in  sending  me  the 
oatalogoe. 

Bfport  on  a  Memoir  bi/  Dr.  Du/otti,  "  On  the  Noiut  and  Expretant 
Soandi  which  the  PreAvmter  tmd  Marine  Fiehes  of  Europe  pro- 
duce."    By  11.  C.  RoBix. 

The  memoir  submitted  to  oni  examination  is  a  conaideiablfl  work, 
a  tnie  monograph ;  it  has  oost  its  author  nomeroos  investigationa. 
This  subject  has  been,  on  his  part,  the  object  of  very  diverse  obser- 
vationa,  the  summary  of  which  has  on  several  occasions  been  inserted 
in  the  '  Camptee  Rendos.' 

The  first  part  of  Dr.  Dofosef  s  work  consists  of  a  very  extended 
history,  summing  np  oil  that  naturalists  and  physiologista  have  said 
with  regard  to  the  noieee  produced  by  certain  fishes.  Hiis  histoiy 
oommences  with  Aiiatotle,  whose  remarks  upon  tJiis  queetion  deaerre 
to  be  recalled. 

"  Fiahea,"  he  says,  "  having  neither  long,  nor  trachea,  nor  pharynx, 
have  no  voice,  lliose  which  have  been  said  to  have  one,  prodace 
nothing  but  certain  Bounds  and  whistlings.  Bach  is  the  kind  dl 
grunting  of  the  Lyre,  the  Chromie,  and  the  fish  called  the  (oor-fish, 
which  is  found  in  the  Achelous.  We  may  also  cite  the  Chaleit  sod 
the  raoboo-flsh :  the  former  makes  a  sort  of  whistling ;  the  seccMtd 
emite  a  sound  approaching  that  of  the  bird  whose  name  it  has  re- 
ceived in  oonsequenoe  of  this  resemblanoe.  All  these  flsbee  prodace 
what  has  been  called  their  voire  either  by  the  rubbing  of  their 
branchie,  which  they  have  gamiahed  with  points,  or  by  meana  of 
eertain  internal  parts  near  the  intestine,  and  which  oontain  air.  It 
is  this  sir  the  agitation  and  friction  of  which  produce  a  sound. 
Some  Selachii  also  seem  to  whistle.  All  this,  however,  can  only 
improperly  be  colled  wnee ;  we  must  say  that  it  u  a  aonnd." 
(Hist  Amm.  Lib.  iv.,  Camns's  translation,  Faiio,  178S,  tom.  I. 
P-221.) 

^le  Bonnds  emitted  by  fishes  may  be  very  varied  trreg%dar  NOtftt, 

such  as  those  wbioh  the  Cyprmv,  the  loaches,  the  DaehiU^ttri,  the 

Hippoeam^  and  others  [oodnce  with  their  lips  or  their  opercnla, 

or  1^  movuig  certain  articnlationB. 

There  are  other,  regular  miiei:  voiiotu  Soomberoidei  iffodooe 
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theee  by  the  friotion  of  the  pharyngeal  bones ;  the  OrStagofitei 
Guue  them  by  tho  friction  of  their  intemtazillaTy  teeth ;  Tariooi 
Cyprinoidei,  AngaiUiformee,  ^uradei,  &o.  cause  them  by  expelling 
into  the  ceaophagua  the  air  at  their  Bwimming-bladder. 

I^Btly,  there  are  noises  vhich,  irhile  rtgulaT  and  vohmtary,  like 
the  preceding,  result  &om  certain  pecnliaritiea  jffesented  by  mnacleB 
in  course  of  contraction  in  fishes  famished  vith  as  air-bladder 
which  has  no  commnnic&tion  with  the  cesophsgus.  These  have  been 
observed  in  Peristedion  eataphraefa,  Trigla,  Sciiaia,  Zeus,  Vmirina 
eirrhosa,  and  Hippixamput  hrevirottri*. 

The  mechanism  of  the  production  of  the  first  two  Tarieties  of 
these  sounds  was  already  pretty  well  known ;  bnt  U.  Dnfoss^,  by  a 
fresh  examination  and  by  his  dissections,  has  given  more  preoision 
to  several  of  the  anatomical  and  phjaiolt^cal  notions  relating  to  it. 
"RoA  part  of  his  investigationi,  which  is  already  old,  has,  moreover, 
been  the  subject  of  a  favourable  report  from  our  regretted  colleague. 
Constant  Dum^ril  (see  'CompteB  Bendus,'  1856,  tome  xlvi  p.  610). 
Therefore  we  will  dwdl  only  npon  the  later  oommunications  oS  the 
author,  made  from  1858  to  1862  (Comptes  Kendns,  1862,  tome  Ixiv. 
p.  393),  which  appear  to  us  to  be  still  more  valuable  tl^  the  pre- 
ceding ones. 

He  has  set  himself  to  show,  that  the  regular  eounda  which  fishes 
emit  may  be  voluntu^y  produced,  and  are  not  a  simple  consequence 
of  some  other  physiolc^cal  actioa.  They  are  consequently,  in  cer- 
tain cases,  tme  acts  of  ezpreseion,  however  rudimentary. 

M.  Dnfoss^  has  shown  that  in  the  fishes  which  voluntarily  pro- 
duoe  regular  sounds,  these  are  commensurable  as  muidcal  sounds ; 
and  although  they  are  more  imperfect  than  those  emitted  by  ser- 
pents, at  Lac^p^e  had  already  remarked,  he  has  determined  their 
note  ia  all  the  species  which  he  has  observed.  He  has  also  ^own, 
by  conclusive  experiments,  that  all  the  fishes  which  emit  noises  or 
regular  expressive  Bounds  in  the  air,  produce  them  also  in  the  water — 
that  is  to  say,  in  the  medium  in  which  they  live  and  are  naturally 
in  relation  to  each  other. 

In  the  case  of  several  species,  Uie  intensity  of  the  sonnds  is  so 
great  that,  when  produced  by  a  single  individual,  they  may  be  heard 
at  a  distance  of  several  metres ;  this  is  the  case  with  certain  Trigld, 
Zau,  and  especially  Pogoniat  ehromii,  &c.  When  emitted  by 
.nJTTi^iia  comlnned  in  shoals,  they  may  be  transmitted  still  farther ; 
more  than  once,  under  these  coaditionB,  they  have  frightened  the 
crews  of  ships,  who  did  not  know  to  what  caose  to  ascribe  the  noisw 
produced  aroand  and  beneath  their  TOssels.  They  have  been  the 
sonroe  of  more  than  one  fable  spread  among  marilune  populations. 
1i.  Sufoss^  has  himBelf  ascertained  the  existence  of  these  noises,  by 
going  frnquentlj,  and  not  always  without  danger,  to  pass  whole  nights 
on  the  open  sea  in  fishing-boats. 

In  the  case  of  the  fishes  with  an  air-bladder  which  does  not  com- 
municate with  the  (Bsophagna,  H.  Bofoss^  has  ascertoinad  experi- 
mantolly  that  the  wall  of  this  reservmr  was  afi'eote^  by  strong  and 
fi^uent  moremente  during  the  production  of  the  sounds.  He  has 
thoroughly  iMdied  the  nerves  and  muscles  then  in  action.     His 
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riviMctions,  tided  I^  touch  and  soMmltetion,  piored  to  him  abto- 
ioteljr  that  the  mtitelM  thenttelva  are  the  agmtt  pndnattg  the  viira- 
tiont  froM  tohieh  the  loundt  formtd  originate  (be.  at.  1862,  p.  394). 
Since  then  a  distingaished  phyntdogist,  M.  Armand  Moma,  by  tid^ 
mittiog  tho  nerves  which  run  to  the  air-bladder  of  the  gomardi  to 
the  action  of  an  eleotiio  enn«nt,  has  ascertained  that  tlie  striated 
mnadea  of  the  air-bladder  contract  and  canae  the  reprodndiaii  of 
the  oharact«riBtio  aonnib,  and  this  in  the  animal  when  killed  by 
section  of  the  spinal  ooid  (Comptes  Rendus,  1864,  tome  lix.  p.  437). 

This  mode  of  fonnation  of  sonxda  by  contraction  of  the  mnsclei 
of  Uie  air-bladder  was  not  known  before  tho  investigations  c^  U. 
Dnfoss^.  Science  has  to  thank  him  for  this  discorery,  and  for  the 
care  which  he  has  taken  in  obeerring  the  diveraitiee  of  this  pheno- 
menon from  species  to  speciee  of  the  fiahea  which  present  it. 

We  shall  conclnde  this  report  by  oalUng  the  attention  of  fits 
Academy  to  another  point  in  this  work,  because  it  will  certainly 
become  the  subject  of  &eeh  experiments  made  by  means  of  the  re- 
gistering and  oUier  instruments  which  now-a-days  serve  to  detenmne 
the  real  nature  of  a  great  number  of  otganic  phenomena.  Accord- 
ing to  M.  DufosB^  it  is  not  the  readily  visible  movements  of  the 
air-bladder  that  are  the  cause  of  the  sound  heard  while  they  last 
Although  much  greater  than  the  ooucomitant  tre^ddationg  which  oanse 
the  aonorous  vibrationB,  these  contractions  merely  tighten  or  relax  cer- 
tain parte  of  the  air-reservoir ;  andtheuseofthelatterinthisrespeet 
is  to  act  as  B  sounding-board,  an  organ  for  l^e  reinforcement  of 
the  sounds  produced,  which  are  comprised  between  ri*  and  tV. 

It  is  well  known  that  the  striated  muscles  during  oontradioB 
give  rise  to  a  peculiar  sound,  which  is  called  the  miateuiar  tomd, 
rotatory  sovnd,  eutwrrut,  wrinkling,  or  myophonia,  and  has  been 
well  studied  by  Wollaston,  Erman,  Oilbeit,  I^ennec,  and  man; 
modem  observers.  According  to  M .  Marey  this  muscular  sound  cor- 
reeponds  sometimes  to  the  vt,  and  sometimes  to  the  ri  of  the  lower  oc- 
tave of  the  piano.  Now,  according  to  U.  Dafoes^,  the  noise  produced 
by  the  fishes  of  which  we  are  speaking  is  this  very  muscular  sound, 
«aused  by  the  contraction  of  the  voluntary  muscles  of  the  air-bladder; 
and  the  latter  plays,  with  respect  to  it,  the  part  of  an  oigan  of  re- 
inforcement in  a  sufficiently  marked  manner  to  enable  it  to  rea<:h 
oureufi. 

The  Academy  will  see  that,  if  the  correctness  of  this  ingenunu 
analywB  of  the  mechanism  of  production  of  the  sounds  produced  by 
the  air-hladdei  should  be  experimentally  confirmed,  the  acoustic 
property  of  muscular  oontraction  will  be  raised  to  the  height  of  a 
.phenomenon  productive  of  sounds,  not  merely  commensurable,  but 
«ven  expressive.  In  the  absence  of  experiments  made  by  youi 
committee,  it  cannot  yet  pronounce  a  formal  opinion  upon  this 
point.     But  it  recogniEes  that,  by  the  sagacious  and  laborious  on- 

eoyment  of  his  knowledge  of  comparative  anatomy  and  physiolo^, 
.  Dufoes^  has  discovered  new  Eacts  which  have  eluddsted  several 
previously  obscure  ichthyological  questions.  —  Canmtet  Smdvi, 
November  4,  1872,  tome  Ixiv.  pp.  1074-1078. 
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P.  Z.  8. 1847,  p.  S9,  B.  IL  Gat.  <>t.  IS60,  p.  81. 
Bakmopltra  Daoidaoni,  Bcammon,  n.  ap. 

Above  dull  bUok;  body,  peetoral  and  oattdal  fins  irtute  below, 
witii  a  wUte  band  acroBS  Qm  npper  lur&ce  of  the  peotorala  near  thrir 
haetm.  Qolar  (bida  aerenty  in  nnmber,  the  inteiBpacea  having  a 
pinkish  oast,  thongh  the  more  premiaent  portioDa  are  of  a  milky 
vhite.  Head  pointed ;  doraal  fin  small,  falcats,  placed  two  thirds 
the  length  of  the  body  from  the  end  of  the  beaJi ;  pectorals  small, 
narrow,  placed  one  third  of  the  animal'a  length  from  the  anterior 
eztromitj.  Qeoitalia  opening  below  and  slightly  behind  the  anterior 
edge  of  Qie  doraal  fin.  Baleen  pnre  white ;  lammee  on  each  side  270 
in  Dnmber,  the  longest  not  exoeeding  10  inches.  Total  length  of 
animal  27  feet ;  pectorals  4  feet  long,  13  inches  wide  ;  apiraiclea  3 
feet  8  inches,  peotorala  8  feet  6  inohes,  anterior  edge  of  dorsal  15  feet 
6  inchee,  and  posterior  edge  of  dorsal  18  feet  behind  the  end  of  the 
beak;  height  of  dorsal  lOinchee ;  breadth  of  flakes,  &om  point  to 
poinl^  7  feet  6  inches,  width  of  lobee  of  the  same  25  inches ;  from 
uie  toA  of  the  oandal  fin  to  the  anus  8  feet  4  inches,  to  opening  of 
^>Kiiu  9^  feet ;  anterior  end  of  snout  to  eorner  of  month  4  feet 
8  inches. 

liiabribntjon  from  Uezioo  to  Behringr  Btrut,  cm  the  west  coast  of 
America, 

The  specimen  ftoca  vhi<di  this  deaoriplion  waa  taken  was  obtained 
in  Admiialtf  Inlet,  Waahii^iton  Territory,  October  1870.  It  was  a 
fnnal^  and  eontajned  a  istai  five  feet  long— tiiiu  eorreotii^  the 
Bnor  o{  the  whalers,  vbo  commonly  regard  thia  small  species  as  the 
jotmgof  ttta"flnbaok''of  tfaeooaat.  The  daill  has  been  deposited 
in  the  National  Unseum  at  Waahingtoo. 

This  Bpedea  is  evidently  aongeneiie  with  the  Bt^oMpUra  rottrata 
ot  the  Britiah-Unseian  Catalogoo  of  1860 ;  and,  while  changes  in 
nomendaturo  (more  reoent  than  thou  reported  in  the  works  of 
'^f^ence  now  accessible  to  me)  may  render  it  necessary  to  change 
tbe  generic  appeUatioa  at  acone  fiitiue  day,  the  one  now  used  seems 
ntBdcoit  for  purposes  of  desoriptaon.  In  specific  details,  also,  the 
t^^Hent  speeiea  isnMiiyaUied  to  the  J3.  rotlraia,  sa&rasdeacriptionB 
vill  adroit  of  insdtating  a  oomporison.  I  hare  dedicated  the  speoiea 
to  Prof.  George  DaTidson,  U.  S,  CoMt  Borvsy,  and  Prendent  of  the 
Aoademy,  as  a  testimony  of  respect  for  his  scientifio  attainmenU,  no 
less  Ihanaa  a  personal  token  of  appredation  of  his  efforts  to  assist  in 
the  adfimcement  of  the  sdentiflc  interests  of  this  coaat. 

A  more  detailed  account  of  this  animal  and  Ita  habits,  accompanied 
'7  iUoabationB,  is  reserved  for  a  monograph  on  the  Cetaceans  of  t^ 
coast,  which  I  have  Icmg  contemplated,  and  which  is  now  on  the 
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On  thi  VarittUt  of  Indris  a»d  Prointlieciis. 
ByDr.J.E.GRAT,?.E.a&o. 

A  eeri«a  of  specimeiu  of  lemurs  hare  arriTed  from  Ifadagaacar. 
The  examination  of  them  hat  confirmed  the  idea  that  I  exprmed  ia 
a  paper  sent  to  the  Zodogical  Society,  that  these  Baimals  tie  Esble 
tocoanderableTBiiatioD,  and  that  the  pre§umed  Bpe<deii  of  the  genen 
Indri*  and  Propitheetu  are  mere  TarictioB  of  colour. 

The  Btitdsh  IfoMom  has  lately  reonved  an  adult  Indrit,  which, 
instead  of  being  black  with  a  white  patch  on.  the  hinder  part  of  the 
bock  and  a  black  tail,  has  a  patch  over  each  eyebrow,  the  fore  lega 
neariy  to  the  hands,  the  hii^r  part  of  the  thighs,  the  legs  &am 
the  knee  to  the  ankle,  and  the  whole  of  the  uudenide  iron-grey— (hut 
is  to  say,  having  a  very  large  quantity  of  whitish  hairs  intennixed 
with  the  black  onee ;  the  ankles  and  hinder  part  of  the  heels  white, 
and  yellow  below.     The  variety  may  be  named  IttdrU  variegatut. 

The  British  Moseum  has  also  received  a  fine  adult  specimen  of  the 
animal  called  PropiOue«*  diadema,  which  differs  &om  the  three  other 
■pedmena  in  the  British  If  nseum  in  having  a  greyish  black  in- 
stead of  the  white  fbreliead  that  is  to  be  found  in  Qie  three  odier 
i^teoimens. 


On  Pelorie  Stnuturti.    By  Dr.  Pztbitsch. 

In  Uiia  p^ier,  types  of  pdorio  etmctaree  in  Labiatie,  Verbenaoec. 
Scropbalanooee,  and  Bannnonlacem  were  described  in  detail,  and  &e 
peonltaritiea  wluch  eadi  of  Uieee  families  presents  in  its  peloiic 
■tmetnres  were  discosaed.  With  r^ard  to  the  Labiatm,  the  anthor 
endeavoored  to  show  that  the  prevailing  theory  upon  the  Htmctnre 
of  the  Labiate  flower  is  not  tenable.  Upon  the  hypothesis  that  wilJi 
the  flret  three  whorls  of  flower-leaves  an  equal  number  of  whori- 
membera  must  be  assumed  as  originally  present,  the  structure  of  As 
Labiate  flower  indicstes  changes  which  have  t^ken  place  in  the  num- 
ber of  the  fiowei^leavea.  The  prevailing  theory  explains  the  number 
of  the  anthers  by  the  oomplete  abortion  of  the  fifth  anther ;  bat 
changes  in  the  nnmber  of  the  whorl-members  of  the  calyx  and  eorolli 
may  also  have  taken  place,  and  the  nombOT  of  the  antbere  may  indi- 
cate the  original  type. 

The  author  expressed  himself  in  &Tour  of  the  latter  alternative. 
The  preponderant  occurrence  of  quaternary  types  in  the  apical  and 
lateral  regular  flowers  ia,  in  bis  opinion,  in  contradiction  to  the 
assumption  of  the  quinary  type.  In  zygomorphio  flower-stfactans 
anomalies  in  the  number  of  anthers  oft^n  ooour ;  but  those  are  nlost 
rare  in  which  a  posterior  anther  appears  The  assumption  of  a  qua- 
ternary type  has,  moreover,  the  advantage  of  simplicity,  and  the 
number  and  poeition  of  tiie  flower-leaves  then  stand  in  counexicai 
with  the  position  of  the  leaves  end  bracts,  which  only  in  the  rarest 
eases  depart  from  the  crucifonnly  opposite  podtiou. — Anzeiger  der 
kaU.  Akad.  der  Wu$.  m  Wim,  October  24, 1872,  p.  161. 
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